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SECTION 1 
Introduction 
Over the past few years, the National Institute of Oceanography 
has been obtaining a collection of wave records from various 
stations around the British Isles, with a viMf to assisting civil 
engineers and others in their quest for suitable sites for oil 
rigs, harbours, lighthouse stations and the Channel Tu^mel etc. 
The number of requests for such information has increased so 
rapidly in the last year or so, that at present about 30,000 
records must be analysed per year in order to make full use of 
the 9 ship-borne wave recorders which are at present in use around 
the coast of Great Britain. 
With the installation of an I.B.M. 1800 Computer at the 
National Institute of Oceanography in June I968 and on the Royal 
Research Ship "Discovery" in January 1969, the computerisation 
of this wave analysis was considered a necessity. 
The computer at N.I.O. consisted of a core store of 16K 
words each of 16 bits, 2 magnetic disk drives, 1 magnetic tape 
deck, 1 card reader/punch, 1 lineprinter, 1 graph plotter and 
1 typewriter/keyboard at the time that the programs described 
in this report were written. Since then a further 8K words of 
core store, an additional magnetic tape deck and an extra 
magnetic disk drive have been added to the system. These additional 
facilities may be incorporated into the programs at a later date 
in order to increase their efficiency. 
The I.B.M. 1800 system described above operates under the 
Time Sharing Executive Software System (T.S.X.). 
T.S.X, consists of a Fortran compiler, Assembler, Subroutine 
Library, Nonprocess monitor and Disk utility program etc. 
T.S.X. is responsible for the production of object coding from 
Fortran source statements and for building these object programs 
into executable coreloads. When these coreloads are executed, 
T.S.X. controls all input/output including the linkaging of the 
various sections of programs stored on disk which may be too large 
to fit into core as a single core load. 
The uses to which the ship computer has been put in this 
task will be described later. 
SECTION 2 
Summary of the Wave Analysis System 
In order to analyse any wave records using the programs 
described in this report, several programs and data files 
have to be set up on disk. 
Disk drive ^ is always used as a system drive at N.I.O., 
leaving drive 1 free to contain all the necessary programs and 
data files. The disk used on drive 1 is defined as having 
180 cylinders of fixed area and 2^ cylinders of relocatable 
area. The program SBWRjZ) and the subroutine HEAD (used by 
SBWR0), I NCR and PRINT (used by C0RR2 and LISTj6 respectively) 
must be loaded to the relocatable area; while the programs 
MALIS, LIST#, C0RR2, CORR], SETLA, WAST, READW, HSLOT, PERS, 
HPLOT, TPLOT, SWPLT, SCATP, PERP and DUMP are loaded to the 
fixed area. Several data files are required by this system, 
and they are as follows: TZ - 4 sectors, HMAX - 4 sectors, 
HS - 4 sectors, SWPA ^ 1 sector, HSG - sectors, SCAT - 5 
sectors, and a series of 40 files, each of 1 sector, called 
PE02, PE04 PE80. The remaining fixed area is used to 
store up to 2 files each of 400 sectors. These files contain 
the output from SBWR0 and their names usually bear some 
resemblance to the names of the wave stations which a^^ being 
analysed. It is assumed that at least one of these files will 
have been stored on magnetic tape by C0RR3 before a third data 
file is required, in which case the obsolete file will be 
deleted and a new file initialised. 
Once the basic data has been punched, it is run with program 
SBWR0, which yields lineprinter and disk output. 
By executing program LIST^ this disk output may be listed as 
many times as is required. The programs C0RR2 C0RR3 are 
then executed to interpolate and substitute i^ ny missing data 
within the disk file. C0RR2 stores the corrected data in the 
same disk file and may be listed with LIS^0 if required, while 
CORR3 stores its output on magnetic tape. This magnetic ti^ pe 
may be listed by executing MALIS. The final program in this 
suite collates the data on magnetic tape and stores the 
resulting data in the disk data files described earlier, prior 
to plotting it. 
SYSTEM FLOWCHART FOR WAVE ANALYSIS PROGRAMS 
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F|(3. 1 
N.I.O. Tape Security System (T.A.S.S.) 
To ensure against accidental over-writing of magnetic tape, 
a system was devised whereby the next available f±le and record 
numbers for every magnetic tape in use is stored on disk. 
The disk file (MPILE) contains one record for every tape, each 
record consisting of the tape name, a file and record number. 
When a tape is first used, the file and record number are both 
set to 1 using the N.I.O. Subroutine INITM. This Subroutine 
will also store any other required values in the disk record. 
After a file has been written to, and assuming that the next file 
will be required later on, the file number is increased by 1, 
the record number set to 1, and both these figures are stored 
in the disk file using the N.I.O. Subroutine STORM. When it is 
required to position a tape at the next available file and record, 
the subroutine NEXTM will read these two values from disk and 
position the tape accordingly. 
The three Subroutines described above are used in the wave 
analysis system as follows:- The program C0RR3 commences by 
calling the Subroutine NEXTM. This positions the tape at record 
N (usually 1) of file M, where N and M have been read from disk. 
N is increased after every "write" to magnetic tape, so that the 
total number of records written to the tape may be printed out 
prior to resetting N to 1, and storing N and M on disk using STORM, 
The program MALIS then automatically positions the tape at record 
N of file M, so that the current file in use may be listed. 
This position is again stored on disk at the end of MALIS so that 
the final program will also start reading tape at the beginning 
of the file. 
At the end of this program the file number is increased by 1 
and the record number set to 1, so that the next station's analysis 
will be stored in the next file on tape. 
It is possible to access a file out of sequence at any time 
by changing the disk file entry using INITM, as long as the disk 
file is reset afterwards. 
1 0 
SECTION 3 
The Analysis of Wave Records 
At present, all wave records received at the National Institute 
of Oceanography are basically analysed by hand in order to obtain 
the data needed for the program SB¥R^. Each record is analysed 
as followss-
1 . Where possible, a 12 minute length of record should be 
measured off. If this length is not available, a shorter length 
may be used as long as the difference in duration is noted. 
The section chosen should be taken from the middle of the recording -
this avoids analysing any inconsistences caused by the switching 
on and off of the recorder. 
2. Check that there is nothing obviously wrong with the record 
i.e. the sea surface is not flat or has suddenly produced "square" 
waves I In cases like these, the record is classed as "FAULTY" 
and should be recorded as such with the appropriate date and time 
of start of recording. If a record is completely non-existent, 
it should be classed as "MISSING". If the highest crest plus 
the lowest trough is less than 1ft. in height, a record is classed 
as being "CALM" and no further basic analysis is necessary. 
3. If Abne of the three cases stated above apply then a mean 
water-level line must be drawn through the section to be analysed. 
This may or may not be a straight line. 
4. Measure the highest and second highest crest (less than or 
equal to the highest crest) above the mean line, and the lowest 
and second lowest trough (less than or equal to the lowest 
trough) below the mean line. All values are positive and correct 
to one decimal place. 
11 
5. Cou6t the number of times that the wave crosses the mean 
line in an upwards or downwards direction. If a maximum or 
minimum point occurs on the line, this counts as one crossing. 
6. Count the number of crests above and below the line. 
A useful check for the validity of these last two values is (2 times 
the number of crests is greater than the number of zero crossings). 
All the programs described in this report assume that 8 
records were analysed per day. 
Figure 2 shows a typical wave record. 
1 min. 
A T Y P I C A L W A V E RECORD 
represent wave c res ts 
o 
represent zero c ross ings 
A represents the h i g h e s t c res t 
B represents the second h ighes t crest 
C represents the lowest t r ough 
D represen ts the second lowes t t r o u g h 
K) 
P 
NJ 
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SECTION 4 
Description of Program SBWR0 
When the required number of wave records have been 
analysed in the manner described in SECTION 3, the data is 
then punched onto cards in the following format:-
Cardi 
ccl 
LINEC - a right justified line number, usually 
set to 1 at the start of a year's analysis. 
Card2 
ccl 
DE.PH - the depth in feet of the wave recorder 
below the sea surface. 
CardT A data title, punched anywhere on the card, 
Each month's data is preceded by 2 cards:-
Cardi 
ccl 
MO the month number. 
CardZ 
ccl 
YEAR the year, 
Then follows the wave data, one card for each record 
analysed, as follows:-
ccl 47 
XDATIMESTbDURA.THIGH.PHIGH.SLOWE.SLOWE.TIZEROCR 
cc48 55 
NOCRESTY 
Where X is a terminator < for the last record in the month, 
/ for the last record to be analysed, otherwise blank. 
14 
DA - the day of the month. 
TIMEST - the time, right justified, of the start of recording. 
DURAT - the length of the recording interval, in minutes, 
correct to one decimal place. 
HIGHP the height in feet of the highest crest, correct to 
decimal place. 
HIGHS the height in feet of the second highest crest, correct 
to one decimal place. 
LOWES the height in feet of the lowest trough, correct to 
one decimal place. 
LOWET the height in feet of the second lowest trough, correct 
to one decimal place. 
IZEROCR - the number of zero crossings, right justified. 
NOCREST - the number of crests, right justified. 
Y - "M" , "P" , or "C" to denote a missing, faulty or calm 
record, otherwise blank, In any of these cases, 
only the day number, time and one of these letters 
is punched. 
A listing of some sample data cards and the control cards 
required for this program are shown In Plgure 3, and Pigure 4 
shows some typical output from this program. 
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The program takes about 45 minutes to analyse 1 year's data. 
The output is headed with the title, and each page is in turn 
headed with the month and year, and the appropriate headings for 
each column of results, while the month and year only are written 
to disk. For each record the following values are computed 
and stored on the disk file of 40^^ sectors, and printed on the 
1443 printer 
a) The day of the month 
b) The time at which the record started 
c) The wave period in seconds, to 2 decimal places, calculated 
by 
T2= 120 DURAT/2 IZEgOCR 
d) The height in feet, to 1 decimal place, of the highest crest 
plus the lowest trough i.e. 
H = HIGHP+LOMES 
e) The height in feet, to 1 decimal place of the second highest 
crest plus the second lowest trough i.e. 
H = HIGHS+LOWET 
f) The spectral width parameter to three decimal places is given 
by 
E = j 1 - (Tg): 
where T = 6^ DURAT/NOCREST 
g) and h) and H corrected for instrumental response are given 
by 
= K H and H ' = K H 
where 
K=#.83(l+(8.8p)"2)#exp(2.5 Ep^/c) 
where 
P = ^  and G = 32.174 ft.sec"^ 
16 
i) and j) The mean height of the highest one-third of the 
waves is calculated from and by 
Hg' = 2Hi' 
(26) 2(1-#.289* 1-^.2476" ) 
and 
HgZ = 2H2 
(29)2(1-0.2116 1-^.10309 ^) 
where 
9= log (IZEROCR) 
k) The significant wave height, HS, is calculated by taking 
the average of H ' and H^'. 
1) The most probable height of the highest wave which would occur 
in a 3-hour period, correct to 1 decimal place is given by 
HMAX(3HRS) T^(ja.f)ja636lY4-f5.X)73968Y3+f).33ja573Y^-
#.316548Y+#.566405)HS 
where 
Y = (log fl8dlZER0CR) 
® bURAT 
m) The duration of the record in minutes, 
n) If no measurements were available, the wortls 
RECORD MISSING or RECORD FAULTY 
1 7 
will be printed at the right-hand side of the page against 
the appropriate date and time. If the record was too small 
to measure (i.e. less than or equal to 1ft.) the word 
CALM will be printed in the wave period column. In the above 
cases the letter M,F, or C is stored in word 1 of the disk 
record, otherwise it is set to space. 
o) The line number which increases by 1 throughout the year's 
results after each record or newline between days is printed at 
the right hand side of the page. 
Five days' results are printed on each page, with a blank 
line between each day. Each month's output starts on a new page, 
The output terminates with the words "END OF DATA". 
18 
// JOB // XEo smwao 
*FILESI1,TEST,1I 
e C C E N D 
T E S T 1 
1 
2 0 4 . 8 T E S T 2 
T E S T C O R R E C T i n N P R O G R A M T E S T 3 
I 
1 9 6 9 
T E S T 4 
T E S T 5 
1 0 0 0 1 M 
T E S T 6 
0 3 0 0 1 2 . 0 0 . 7 0 . 8 1 .0 0 . 9 3 8 7 2 3 0 T E S T 11 
1 0 6 0 0 1 2 . 0 0 . 6 0 . 5 1.0 0 . 9 2 9 4 1 7 5 T E S T 12 
I 0 9 0 0 1 2 . 0 0 . 8 0 . 7 1 . 2 1.1 2 5 7 1 6 9 T E S T 13 
1 1 2 0 0 1 2 . 0 0 . 8 0 . 7 1 . 2 1.1 2 5 7 1 6 9 T E S T 13 
1 1 5 0 0 1 2 . 0 0 . 7 0 . 8 1.0 0 . 9 3 8 7 2 3 0 T E S T 11 
1 1 8 0 0 1 2 . 0 0 . 6 0 . 5 1.0 0 . 9 2 9 4 1 7 5 T E S T 1 2 
1 2 1 0 0 1 2 . 0 0 . 8 0 . 7 1 . 2 1.1 2 5 7 1 6 9 
T E S T 13 
2 0 0 0 1 1 2 . 0 0 . 9 0 . 8 1.0 0 . 9 2 9 4 1 8 8 
T E S T 14 
2 0 3 0 0 1 2 . 0 0 . 7 0 . 6 0 . 9 0 . 8 5 0 5 2 9 4 
T E S T 15 
2 0 6 0 0 1 2 . 0 0 . 9 0 . 8 0 . 9 0 . 8 3 3 6 2 1 6 T E S T 
16 
2 0 9 0 0 M T E S T 1 7 
2 1 2 0 0 1 2 . 0 0 . 8 0 . 7 1.0 0 . 9 4 0 0 2 1 7 T E S T 18 
2 
2 
1 5 0 0 1 2 . 0 1.0 0 . 9 1 . 2 1 . 0 4 4 0 2 3 5 T E S T 19 
1 8 0 0 1 2 . 0 1 . 0 0 . 9 1.0 0 . 9 5 0 0 2 6 3 T E S T 2 0 
2 2 1 0 0 1 2 . 0 0 . 6 0 . 5 1 . 2 l . O 4 6 4 2 6 8 
T E S T 21 
3 0 0 0 1 M T E S T 2 2 
3 0 3 0 0 M T E S T 2 3 
3 0 6 0 0 M 
T E S T 2 4 
3 0 9 0 0 1 2 . 0 1.0 0 . 9 1 . 6 1 . 4 3 5 4 2 0 3 T E S T 2 5 
3 1 2 0 0 1 2 . 0 0 . 8 0 . 7 1.0 0 . 8 4 1 5 2 3 3 T E S T 
2 6 
3 1 5 0 0 1 2 . 0 0 . 6 0 . 5 0 . 9 0 . 8 3 4 8 2 0 9 
T E S T 2 7 
3 1 8 0 0 1 2 . 0 0 . 8 0 . 7 0 . 7 0 . 6 4 4 5 2 4 6 T E S T 
2 8 
3 2 1 0 0 1 2 . 0 0 . 8 0 . 7 0 . 9 0 . 8 2 4 6 198 T E S T 29 
4 0 0 0 1 1 2 . 0 0 . 6 0 . 5 1 , 0 0 . 9 3 6 2 2 2 8 T E S T 3 0 
4 0 3 0 0 M T E S T 31 
4 0 6 0 0 M T E S T 3 2 
4 0 9 0 0 M T E S T 3 3 
4 1 2 0 0 M T E S T 3 4 
4 1 5 0 0 M T E S T 35 
4 1 8 0 0 M T E S T 3 6 
4 2 1 0 0 M T E S T 3 7 
5 0 0 0 1 M T E S T 38 
5 0 3 0 0 M T E S T 39 
5 0 6 0 0 M T E S T 4 0 
5 0 9 0 0 M T E S T 4 1 
5 1 2 0 0 M T E S T 4 2 
5 1 5 0 0 M T E S T 4 3 
5 1 8 0 0 M T E S T 4 4 
5 2 1 0 0 M T E S T 4 5 
6 0 0 0 1 1 2 . 0 1 . 0 0 . 9 1.0 0 . 9 4 0 9 2 4 0 T E S T 4 6 
6 0 3 0 0 1 2 . 0 0 . 9 0 . 8 1.1 1 . 0 4 2 8 241 T E S T 4 7 
6 0 6 0 0 1 2 . 0 1 . 0 0 . 9 1.3 1.1 3 9 8 2 0 5 T E S T 4 8 
6 0 9 0 0 1 2 . 0 1.0 0 . 9 1.1 1 . 0 4 0 5 2 2 0 T E S T 4 9 
6 1 2 0 0 1 2 . 0 0 . 8 0 . 7 1 . 4 1 . 2 4 2 8 2 4 0 T E S T 5 0 
6 1 5 0 0 1 2 . 0 1.0 0 . 9 1 . 3 1 . 2 3 9 4 2 1 5 T E S T 51 
6 1 8 0 0 1 2 . 0 0 . 8 0 . 7 0 . 9 0 . 8 4 0 4 2 2 7 T E S T 5 2 
FIG. 3 
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SECTION 5 
Description of Program LIST0 
Further copies of the results from SBWRjZ) may be obtained 
by listing the disk file of 400,gsectors with the aid of the control 
cards shown in Figure 5. This program is compiled with a 
working storage *FILES card, but by using the N.I.O. Subprogram 
DFT, any fixed area data file may be accessed. The subroutine 
alters the 6 word define file table at compilation time by 
inserting the drive code and address of the file name set up in 
the array NAMFL (in Figure 5 the name FILENb is read into 
NAMFL) in word 3, the number of records in the file is inserted 
in word 2, the record length in words in word 3, and the number 
of records per sector in word 6, 
A data title is read in and printed, and the number of 
records to be listed is read in. This is calculated by the 
formula (number of records analysed + number of interday gaps). 
The program outputs the month and year and headings as given 
» 
by SBWR0, followed by a months results. As each disk record 
is read, word 1 is tested. If it is "C" the record is calm, 
if it is "M" the record is missing, if it is "F" the record is 
faulty. If word 1 contains the record is left blank 
except for the date and time which is printed on every line 
regardless of the value of word 1 . This condition will occur 
only if 2N0CREST<IZER0CR during the analysis of any record in 
SBWRjg). The origin of "N" and "I" in word 1 will be described 
later, but in these cases the record has been interpolated. 
A space in word 1 denotes a correct record, which is printed in 
the same format as the output from SBWR^, as are all the other 
types of record. Throughout the program, tests are made for 
the end of a month, end of page (5 day's results are printed 
22 
/ / JHR X 
/ / XEO L ISTO FX 
F ILEM 
SAMPLE CARDS FOR L I S T I N G F I L E ' F I L E N ' USING PROGRAM L I S T 
1 0 
F I G . 5 
23 
SECTION 6 
Description of Program C0RR2 
Two programs were written to correct the "MISSING" and 
"FAULTY" records which occurred during the execution of SBWRjZ). 
The first of these programs, C0RR2, linearly intercalates all 
the gaps of four or less records and returns the corrected output 
to the same disk file from which it was read. Figures 6 and 7 
show the input and output for this program. 
Two parameter cards are needed 
24 
CARD 1 PAbbNAMEFLbbMAXLCbbMAXRN 
where 
PA - if set to 1 the program &IST0 is executed after 
C0RR2, in which case the parameter cards for LIST^ 
^hown in Pigure 5) must be added to this deck. 
If PA=2, the program C0RR3 is executed after C0RR2 
in which case the data cards for C0RR3 must be added. 
NAMEPL - a three element array containing the name of 
the disk file to be accessed,left justified. 
MAXLC - the maximum line count, right justified, obtained 
from the last record output by SBWR^. 
MAXRN - the maximum record number to be read from disk, 
calculated by (Number of records analysed + number of 
month header records). 
CARD 2 A data title punched anywhere in the first 72 columns 
of the card. 
The program commences by reading the two parameter cards 
and accessing the correct disk file by using the subroutine 
DFT as described in SECTION 5. After various counts have been 
set up, the disk data is read. 
If a gap occurs at the beginning or end of the data file, 
the number of missing records is stored in KNO and LNO respectively. 
24 
This gap is interpolated at the end of the program. 
When a missing or faulty record is read during the year's 
data, th^ previous record (i.e. th^ last correct record) 
is read into the first record of a working array. A count 
(NO) is kept of how many more missing records are read, and 
providing NO is less than 5 the next correct record is 
stored in the (N0+2)th record of the working array. If NO 
is greater than, or equal to 5 a flag is set (iNO) and the 
gap and its adjacent correct records are ignored. 
After each record has been read the subroutine INCR is 
executed to test for the end of data or end of a month. 
At the end of a month, the program reads the month header 
record from disk before resetting counts and reading more data. 
At the end of the year the value of NO is printed out, and the 
value of LNO and KNO are tested to see if there is a gap 
at either end of the data. If this gap is less than 5 records 
long, its adjacent correct records are stored in the working 
array, otherwise the program terminates. 
Once the limits of a gap have been found, the I.B.M. 
Subroutine JULAN is used to insert the correct day number 
in the first word of each record of the working array. This 
subroutine will convert the month and day number to a day number 
within the year or vice versa. The time of the start of 
recording, which is increased by ghrs. for each record, is 
inserted in element 2 of each record. Checks are made and 
appropriate action is taken at the start of a month or day 
to ensure that the first 2 words of the working array are correct. 
The remaining 12 elements in each record are calculated by obtaining 
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the incremental step between the two limits and adding this to 
the last record so formed. The line count is then calculated 
and stored in the last element of each record. 
Before the new array is written to disk the variable TEST 
is set to "N" if the record is calm and has been interpolated 
(in this case the record has been set to ^ except for the date, 
time and line count), otherwise it is set to "I" to denote an 
interpolated record. This value of TEST is used in LIST^ and 
MALIS. Each completed record contains TEST, date, time, 12 
interpolated values and the line count, and the new array is 
then written to the correct position on disk. 
The disk record number is then altered so that reading 
commences immediately after the gap that has just been 
interpolated. 
When the gap at the end of the data is being interpolated 
KNO records are inserted at the beginning of the date and LNO 
records are inserted at the end of the data. 
Any length data file may be corrected with this program 
it terminates only when the line count on disk equals P. 
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/ / JOB X 
/ / XEO CnR42 FX 
1 F ILEN 9 10 
INTERPOLATE WAVE DATA 
Fl<3. 6 
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J A N U A R Y 1 9 6 9 
D A T E T I M E 
0 .00 
3 . 0 0 
6.00 
9 . 0 0 
12.00 
1 5 . 0 0 
18.00 
21.00 
0.00 
3 . 0 0 
6.00 
9 . 0 0 
12.00 
1 5 . 0 0 
18.00 
21.00 
0.00 
3 . 0 0 
6.00 
9 . 0 0 
12.00 
1 5 . 0 0 
18.00 
21.00 
O^ W 
3 . 0 0 6^ W 
9 . 0 0 
12.00 
1 5 . 0 0 
18.00 
21.00 
O^ W 
3 . 0 0 6^ W 
9 ^ W 
12.00 
1 5 . 0 0 
18.00 
21.00 
T Z HI H 2 E H I ' H2 ' H S l H S 2 HS H M A X ( 3 H R S ) D U R A T 
4 . 1 5 3 . 9 3 . 5 0 . 5 2 R 6 . 6 6 . 1 4 . 0 4 . 0 4 . 0 7 . 9 
3 . 7 2 1 . 7 1 . 7 0 . 5 4 1 4.1 4 . 1 2 . 4 2 . 7 2 . 5 5 . 1 1 2 . 0 0 
4 . 9 0 1 . 6 1 . 4 0 . 5 4 3 2 . 5 2 . 2 1 . 5 1 .4 1.5 2 . 9 l ^ ^ O 
5 . 6 0 2 . 0 1.8 0 . 6 5 0 2 . 7 2 . 4 1.7 1 . 6 1.6 3 . 2 1 2 . 0 0 
5 . 6 0 2 . 0 1.8 0 . 6 5 0 2 . 7 2 . 4 1 . 7 1 .6 1.6 3 . 2 l ^ ^ O 
3 . 7 2 1 . 7 1 . 7 0 . 5 4 1 4 . 1 4 . 1 2 . 4 2 . 7 2.5 5 . 1 1 2 . 0 0 
4 . 9 0 1 . 6 1 . 4 0 . 5 4 3 2 . 5 2 . 2 1.5 1 . 4 1.5 2 . 9 l ^ ^ O 
5 . 6 0 2 . 0 1 . 8 0 . 6 5 0 2 . 7 2 . 4 1 . 7 1 . 6 1.6 3 . 2 1 2 . 0 0 
4 . 9 0 1 . 9 1 . 7 0 . 6 2 3 3 . 0 2 . 6 1.8 1.8 1.8 3 . 5 1 2 . 0 0 
2 . 8 5 1 . 6 1 . 4 0 . 5 1 2 8 . 2 7 . 2 4 . 7 4 . 5 4 . 6 9 . 4 l ^ ^ O 
4 . 2 9 1.8 1 . 6 0 . 6 2 9 3 . 4 3 . 0 2 . 0 2 . 0 2 . 0 3 . 9 1 2 . 0 0 
3 . 9 4 1 . 8 1 . 6 0 . 5 0 8 4 . 0 3 . 6 2 .4 2 . 3 2 . 4 4 . 7 
3 . 6 0 1.8 1 . 6 0 . 3 8 8 4 . 7 4 . 2 2 . 8 2 . 7 2 . 7 5 . 5 1 2 . 0 0 
3 . 2 7 2 . 2 1 . 9 0 . 3 5 2 7 .3 6 . 3 4 . 3 4 . 0 4 . 1 R . 3 l ^ ^ O 
2 . 8 8 2 . 0 1.8 0 . 3 1 1 9 . 9 8 . 9 5 . 7 5 . 6 5 . 7 1 1 . 5 1 2 . 0 0 
3 . 1 0 l.R 1. 5 0 . 5 9 3 7 . 0 5 . 8 4 . 0 3 . 7 3 . 9 7 . 8 l ^ ^ O 
3 . 3 4 2 . 0 1 . 7 0 . 5 6 7 6 . 6 5 . 5 3 .8 3 . 5 3 . 7 7 . 4 
3 . 5 9 2 . 2 1 . 9 0 . 5 4 1 6 . 1 5 . 3 3 . 6 3 . 4 3.5 7 . 0 
3 . 8 3 2 . 4 2 . 1 0 . 5 1 5 5 . 7 5 . 0 3 .4 3 . 2 3 . 3 6 . 6 
4 . 0 7 2 . 6 2 . 3 0 . 4 9 0 5 . 3 4 . 7 3 . 2 3. 1 3. 1 6 . 2 1 2 . 0 0 
3 . 4 7 1 . 8 1 . 5 0 . 4 5 5 5 . 1 4 . 3 3 .0 2 .7 2 . 9 5.8 l ^ ^ O 
4 . 1 4 1 . 5 1 . 3 0 . 5 5 4 3 . 0 2 . 6 1.8 1 . 7 1.7 3 . 4 1 2 . 0 0 
3 . 2 4 1 . 5 1 . 3 0 . 4 2 7 5.1 4 . 5 3 . 0 2 .8 2 . 9 5 . 9 1 2 . 0 0 
5 . 8 5 1 . 7 1 . 5 0 . 7 R 4 2 , 2 1 . 9 1 . 4 1 . 3 1.3 2 . 6 1 2 . 0 0 
3 . 9 8 1.6 1 . 4 0 . W 8 3 . 4 3 . 0 2 . 0 1 . 9 2 . 0 3 . 9 1 2 . 0 0 
I N T E R P H L A T E n 
I N T F R P O L A T E n 
I N T E R P O L A T E D 
I N T E R P O L A T E D 
INTEPPHLATPn 
R E C O R D 
R E C O R D 
R E C O R D 
R E C O R D 
R E C O R H 
R E C O R D 
R E C O R D 
R E C O R D 
R E C O R D 
R E C O R D 
R E C O R D 
R E C O R D 
R E C O R D 
R E C O R D 
R E C O R D 
M I S S I N G 
M I S S I N G 
M T S S I ^ r . 
M I S S I N G 
M I S S I N G 
M I S S I N G 
M I S S I N G 
M I S S I N G 
M I S S I N G 
K I S S I N G 
M I S S I N G 
H I S S I N G 
M I S S I N G 
M I S S I N G 
M I S S I N G 
1 ? 
3 
4 5 
A 
7 
A 
in ). 1 
1? ] 1 
14 
16 
17 
1^  
ZD 
?? 
71 
2R 
in 
37 
3A 
FK3. 7 
28 
SECTION 7 
Description of Program C0RR3 
The second program written to correct the "MISSING" 
and "FAULTY" records in the SBWR^ output (called CORR3) 
substitutes records from either side of a gap of 5 or more 
records and stores the corrected output on magnetic tape. The 
input and output for this program are shown in Figures 8 and 9 
respectively. 
The program commences by positioning the tape at the required 
file by using the subroutine NEXTM as described in SECTION 2. 
Two parameter cards are read in the following format:-
1 24 
CADD 1 NAMEDISKFILEbbMAXLCMAXDR 
where NAMEDISKPILE is a 6 element array, the first three con-
taining the name of the 40^^ sector disk file to be corrected, 
the last three containing the name of the disk file 
which contains the magnetic tape file numbers (called 
MFILE in SECTION 2). Both these names are left justified 
within their fields*MAXLC is the maximum line count, 
obtained form the SBWR0 output. 
MAXDR - is the maximum number of disk records to be 
read - calculated by (number of records analysed + 
number of month header records). 
CARD 2 A data title punched in the first 72 columns of the card. 
Th^ title is written to magnetic tape and printer, before 
the month is read from disk, and the number of records in the 
month is calculated. 
The data is then read from disk. A count of the missing 
records is kept in NO, and when the start of a gap is encountered 
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the record number is stored in IFST. After each disk read 
a check is made for the end of a month or end of the data, and 
in both these cases appropriate action is taken. If a gap occurs 
at either end of the data, the disk record number is altered 
accordingly so that reading may continue at the opposite end of 
the data. When the limits of a gap have been found, the 
number of records to be substituted is stored in NOREC. If KOREC 
is odd, (NOREC+1 )/2 records are folded into the start of the 
gap and (N0REC-l)/2 records are folded into the end of the gap, 
otherwise N0R#C/2 records are folded into each end of the gap. 
IN is set to the number of records to be filled into each 
half of the data, and the following procedure is carried out for 
each half of the data:-
Starting at the last correct record and working through the 
correct data adjacent to the gap, NREC is set to the number of 
the record to be inserted. If this is less than or equal to 0 
it is added to MAXDR, or if it is greater than MAXDR, MAXDR is 
subtracted from NREC. The record is then read; if the second 
variable in the record (this can be either the day number in a 
wave record or the year in a header record) is greater than 31, 
the record is a header record and the next record is read. 
NREC is recalculated as before to find theincorrect record 
into which the correct record is to be inserted. The date, time 
and line count of the incorrect record is kept constant, 
while the other values read from the correct record are inserted. 
The variable TEST at the start of each substituted record is set 
to "Y" if the record which was inserted was "CAIM", otherwise 
it is set to "S". 
Any "interpolated" records created in C0RR2 which are within 
the data to be substituted become "substituted" records. 
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The Substitution of Disk Data 
Start I I I r-^ i 1 1 1 | "1 I I ! i I End 
of H R R R R R M M M M M M M R C C R R R H R M M M M M M R R of 
data beVome data 
calm 
H = header reocrd 
R = correct record 
M = "MISSING" or "FAULTY" record 
C = "CALM" record 
When all the gaps have been filled, the complete disk file 
is written to magnetic tape adding the appropriate "page" headings 
The tape file is then in an identical format to the output 
produced on the lineprinter by SBWRjg). At the end of the data, 
a message is printed to the lineprinter saying- how many records 
have been written to the tape. The file number and record number 
1 are then stored on disk using the Subroutine STORM, the tape 
is rewound, and the program MALIS is called. 
3 1 
/ / JOB X 
// XEO cnaas px 
F I L E N MFILE 9 10 
SUBSTITUTE WAVE UATA 
F l ( 3 . 8 
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J A N U A R Y 1 9 6 9 
D A T E T I M E TZ HI H 2 E HI* H 2 * H 5 1 
H S 2 H S H M A X ( 3 H R S ) 
6 0 . 0 0 3 . 5 2 2 . 0 i.m 0 . 5 2 3 5 . 5 5 . 0 3 . 2 3 . 2 3 . 2 
6 . 4 
6 3 . 0 0 3 . 3 6 2 . 0 1.8 0 . 4 6 0 6 . 2 5 . 5 3 . 6 3 . 5 3 . 6 
7 . 2 
6 6 . 0 0 3 . 6 2 2 . 3 2 . 0 0 . 2 4 0 5 . 9 5 . 2 3 . 5 3 . 3 3 . 4 6 . 8 
6 9 . 0 0 3 . 5 6 2. 1 1.9 0 . 3 9 1 5 . 6 5 . 1 3 . 3 3. 3 3 . 3 
6 . 6 
6 1 2 . 0 0 3 . 3 6 2 . 2 1 . 9 0 . 4 5 3 6 . 8 5 . 9 4 . 0 3 . 7 
3 . 8 7.8 
6 1 5 . 0 0 3 . 6 5 2 . 3 2.1 o . ^ w i 5 . 8 5 . 3 3 . 4 3 . 4 3 . 4 
6 . 9 
6 1 8 . 0 0 3 . 5 6 1 . 7 1 . 5 0 . 4 5 6 4 . 5 4 . 0 2 .7 2 .6 
2 . 6 5 . 3 
6 2 1 . 0 0 3 . 3 9 1 . 7 1 . 5 0 . 4 3 0 5 . 5 4 . 9 3 . 2 
3. 1 3. 1 6 . 3 
7 0 . 0 0 3 . 2 2 1.8 1 . 6 O . j W S 6 . 4 5 . 7 3 . 7 3 . 6 3.7 7 . 4 
7 3 . 0 0 3 . 0 5 1 . 8 1 . 6 0 . 3 7 9 7 . 3 6 . 5 4 . 3 4 . 1 4 . 2 
8 . 5 
7 6 . 0 0 3 . 6 7 2 . 7 2 . 4 0 . 2 9 3 6 . 7 6 . 0 4 . 0 3 . 9 3 . 9 
7 . 9 
7 9 . 0 0 4 . 9 5 5 . 8 4 . 3 0 . 3 9 0 8 . 9 6 . 6 5 . 4 4 . 4 4 . 9 
9 . 6 
7 1 2 . 0 0 3 . 7 7 4 . 0 3 . 6 0 . 4 5 9 9 . 5 8 . 5 5 . 6 5 . 5 5 . 5 U . l 
7 1 5 . 0 0 3 . 7 7 4 . 0 3 . 6 0 . 4 5 9 9 . 5 B . 5 5 . 6 5 . 5 5 . 5 1 1 . 1 
7 1 8 . 0 0 4 . 9 5 5.8 4 . 3 0 . 3 9 0 8 . 9 6 . 6 5 . 4 4 . 4 4 . 9 
9 . 6 
7 2 1 . 0 0 3 . 6 7 2 . 7 2 . 4 0 . 2 9 3 6 . 7 6 . 0 4 . 0 3 .9 3 . 9 7.9 
m 0 . 0 0 3 . 0 5 1 . 8 1 . 6 0 . 3 7 9 7 . 3 6 . 5 4 . 3 4 . 1 4 . 2 8 . 5 
8 3 . 0 0 3 . 2 2 1.8 1 . 6 0 . W 5 6 . 4 5 . 7 3 . 7 3 . 6 3 . 7 
7 . 4 
m 6 . 0 0 5 . 3 9 8 . 4 7 . 0 0 . 4 1 9 1 1 . 8 9 . 8 7 . 2 6 .6 6 .9 1 3 . 5 
8 9 ^ W 5 . 2 9 9 . 0 6 . 0 0 . 5 2 7 1 ^ ^ 1 1 . 4 7 . 8 7 . 6 7 . 7 
1 5 . 1 
B 1 2 . 0 0 4 . 8 8 7 . 8 7 . 0 0 . 5 2 3 1 ^ ^ 1 ^ ^ 7 .4 7 .3 7 .3 
1 4 . 4 
8 1 5 . 0 0 4 . 9 3 6 . 3 5 . 6 0 . 8 1 8 9 . 7 8 . 6 5 . 9 5 . 7 5 . 8 
1 1 . 4 
m 1 8 . 0 0 4 . 4 3 6 . 8 6 . 0 0 . 3 4 3 1 2 . 1 1 0 . 7 7 . 2 7 .0 7 . 1 
1 4 . 1 
8 2 1 . 0 0 4 . 4 3 6 . 8 6 . 0 0 . 3 4 3 1 2 . 1 1 0 . 7 7 . 2 7 . 0 7 . 1 1 4 . 1 
9 O ^ W 4 . 9 3 6 . 3 5 »b 0 . 8 1 8 9 . 7 8 . 6 5 . 9 5 . 7 5 . 8 1 1 . 4 
9 3 . 0 0 4 . 8 8 7 . 8 7 . 0 0 . 5 2 3 1 2 . 2 1 0 . 9 7 . 4 7 .3 7 . 3 
1 4 . 4 
9 6 ^ W 5 . 2 9 9 . 0 8 . 0 0 . 5 2 7 1 ^ ^ 1 1 . 4 7 . 8 7 . 6 7 . 7 1 5 . 1 
9 9 . 0 0 5 . 3 9 8 .4 7 . 0 0 . 4 1 9 1 1 . 8 9 . 8 7 . 2 6 .6 6 .9 1 3 . 5 
9 1 2 . 0 0 5 . 8 5 1 ^ ^ 1 ^ ^ 0 . 4 7 8 1 ^ ^ 1 3 . 9 1 ^ ^ 9 . 4 9 . 7 
1 9 . 0 
9 1 5 . 0 0 5 . 4 3 1 0 . 4 8 . 9 0 . 4 9 0 1 ^ ^ 1 1 . 9 8 . 5 8 . 1 8 . 3 1 6 . 2 
9 1 8 . 0 0 5 . 0 0 8 . 2 7 . 1 0 . M 3 1 ^ ^ 1 ^ ^ 7 . 0 6 . 7 6 . 9 1 3 . 4 
9 2 1 . 0 0 4 . 5 7 6 . 1 5 . 3 0 . 5 1 5 9 . 0 8 . 0 5 . 5 5 .4 5 . 4 1 0 . 7 
i 2 . n o 1^ ,00 
12.00 
12.00 
12.00 
12.00 
1^ ,00 
12.00 
12.00 
12.00 
12.00 
12.00 l^ O^ 
12.00 
12.00 
12.00 
I N T E R P O L A T E D 
I N T E R P O L A T E D 
S U B S T I T U T E D 
S U B S T I T U T E D 
S U B S T I T U T E D 
S U B S T I T U T E D 
S U B S T I T U T E D 
S U B S T I T U T E D 
S U B S T I T U T E D 
S U B S T I T U T E D 
S U B S T I T U T E D 
S U B S T I T U T E D 
I N T E R P O L A T E D 
I N T E R P O L A T E D 
I N T E R P O L A T E D 
4 A 67 
49 
bO 
51 
5 ? 
51 
55 
5A 
57 
5R 
59 hO 
A 1 
A? 
67 
6 8 
6 9 7n 
71 
7^  
76 
75 
7 6 
77 
7R 
7 9 
HO 
H G . 9 
33 
SECTION 8 
Description of Program MALIS 
When the program C0RR3 has been successfully,run, a call 
to MALIS is executed, and in this case the two data cards needed 
for the program must be added to the control cards for C0RR3. 
If MALIS is to be executed as a stand-alone program, the control 
cards shown in Figure 10 are required. 
This program lists any one magnetic tape file, the number 
of which is specified,right justified,in the first h columns of 
the first data card. To access the correct file, the N.I.O. 
Subroutine PINDM is used - this Subroutine positions the tape 
at any reocrd of any file. In this case the record number 
is always 1, while the file number is input at run time. The 
second data card specifies, right justified in the first 4 
columns, the number of lines to be listed on the 1443 printer. 
As program C0RR3 writes headings to magnetic tape as well as 
the corrected output, the tape file is already in identical 
format to that of the SBWR0 output. Because of this, no extra 
headings are required, and MALIS simply dumps the required 
number of records to printer with no additions or deletions. 
When the requested number of records have been listed, 
the file number and the record number 1 are stored on disk using 
STORM so that the tape may be positioned at the beginning of the 
same file at the start of the next program. 
3 4 
/ / JOB X 
/ / XEO MALIS FX 
6 
4 0 2 2 
F I G . 10 
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SECTION 9 
Description of Program WAST 
The final program in this suite is in fact 11 linked 
coreloads which are executed to produce graphs on the 1627 
plotter of the percentage exceedance of the significant and 
maximum wave height, the percentage occurrence of the wave 
period, the percentage occurrence of the spectral width parameter, 
a scatter diagram relating wave height and period, and a 
persistence diagram. The control cards for this program are 
shown in Figure 11 while the output is shown in Figure 12. 
As certain variables are used throughout the coreloads in 
this program, a common area in core is set up. This area of 
1862 words consists of the following integer variables, in 
identical order in each link:-
SWPA 
SCAT 
HMAX 
TZ 
IREC 
JREC 
LAB 
MAXH 
a one dimensional array of 42 elements containing the 
spectral width parameter values. 
a two dimensional array of 40 x 37 elements containing 
the wave height and period distribution. 
a one dimensional array of 102 elements containing the 
significant wave height values. 
a one dimensional array of 1 02 elements containing 
the maximum wave height values. 
a two dimensional array of 2 x 22 elements containing 
the wave period. 
disk file record number. 
disk file record number. 
set to indicate the returning point in link 2. 
indicates the maximum Y value in various graphs. 
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N - magnetic tape file number. 
MM - magnetic tape record number. 
II - number of records analysed in the year. 
TITLE - a one dimensional array of 36 elements 
co^aining a data title. 
S - season number (January - March = 1 etc.). 
NAMT - a one dimensional array of 3 elements containing 
the name of the magnetic tape in use. 
M - the month number. 
YEAR - the year in which February occurred during the 
recording interval. 
DATES - a one dimensional array of 30 elements containing 
the dates of recording. 
P - the number of records in the season. 
KREC - disk file record number. 
LREC - disk file record number. 
NREC - disk file record number. 
MREC - disk file record number. 
R - number of records in month. 
K - number of records analysed on page. 
L - number of records analysed in day. 
PI - number of records analysed in season. 
KNT - number of seasons analysed. 
IHMAX - maximum value of the significant wave height. 
RI - number of record analysed in month. 
Each link will be described in the order i# which it is 
executed. 
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SETLA This link sets all the disk file record numbers and 
the variable LAB to 1 , and stores in each element of the arrays 
SWPA, SCAT, HS, HMAX and TZ. 
WAST This link requires the disk data file called MFILE, as 
described in SECTION 2. 
The magnetic tape is positioned at the first record of the 
file which is to be collated by using the Subroutine NEXTM, and 
then reads the title and month from the magnetic tape. A parameter 
card is read in in the following format 
cc 
1 75 
DATES OP RECORDIBGbbYEARbbMAbblHM 
where DATES OP RECORDING are the two dates between which the 
data was recorded - punched anywhere in the first 60 columns. 
YEAR - the year in which February occurred during the 
recording interval. 
MA - set to 2^ if the highest value of HS (obtainable from 
SB¥R^ output) is less than or equal to 20ft., to if it is 
less than or equal to 40ft. or 80 if the highest value is less 
than or equal to 80ft. This variable is read in as MAXH and 
is stored in the common area. 
IHM - the highest integer value of HS (obtainable from SB¥R0 
output). This is read in as IHMAX and stored in the common area. 
If the month is not January, April, July or October i.e. the 
beginning of a season, the tape is rewound and the job aborted. 
At the start of each season the season number (s) is set 
(January - March = 1 etcj and M, P, R, RI, PI, K and L are set 
to 0. A call to READW is executed to collate a season's data. 
At the end of a season control is returned to this link to 
increase the season number and to set new values to the variables 
as described above, before returning to READ¥, 
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At the end of a year's analysis WAST rewinds the magnetic 
tape and stores the next available file number on the disk file 
MFILE using the Subroutine STORM. The returning point in this 
link is set in the variable LAB. 
READW This link reads one season's data from magnetic tape. 
As each record is read the wave period is tested to see if it 
is "CALM". If it is, 1 is added to the first element of the 
arrays SWPA, SCAT, TZ, HS and HMAX and a significant wave height 
of j6 is written to the next record in the disk file which has 
300J^  one word records, and is called HSG. After each record 
has been read, the countsll, PI, RI, L and K are increased by 
1 and tests are carried out for the end of a season, end of a 
month, end of a page and end of a day. At the end of a season 
the next coreload is executed, while at the end of a month the 
counts R, RI, K and L are reset before reading more data. 
The data is stored on magnetic tape in 5 day "pages" with headings 
to speed the execution of MALIS, and these headings must be 
by-passed during this link. For this reason the variable K 
is used to count how many records in a "page" have been analysed; 
when K reached the headings are read and K is reset to 0 
before more data is read. At the end of an 8—record day, one 
extra line of magnetic tape is read, and L is reset to 0 before 
more data is read. 
If the record is not "CALM" , the wave period is converted 
from 2(2Al) format to P5.2 format using the 1130 Commercial 
Subroutine GET. One is then added to the arrays HS, HMAX, TZ, 
SWPA and SCAT as follows!-
Let the wave period - A = 4.59 
Spectral width parameter 
= EPSI = ^U371 (read in as 371 ) 
Significant wave height 
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= BHS =10.6 
Maximum wave height 
= JHMAX =14., (read in as 14) 
Then:-
IHS = BHS 
HS(lHS+2) and HMAX(JHMAX+2) are increased by 1 and 
IHS is written to the disk file HSG. 
The wave period is then converted to an integral part (TZAC) 
and a fractional part (TZAB). IF TZAB is greater than or equal 
to 0.5, 1 is added to TZ(2,TZAC+2), otherwise 1 is added to 
TZ(l,TZAC+2). 
The value of EPSI is tested in intervals of 25. If 0 < 
EPSI<24, SWPA(2) is increased by 1, if 25<EPSI< 49, SWPAf]) 
is increased by 1, etc. 
The wave period is tested in intervals of ^^5. If < A < 0.49 
then IK=1, if A$ 0.99 then IK=2 etc. The same process 
is repeated for BHS in intervals of 0.5 if MAXH=20, in intervals 
of 1 . 0 if MAXH=40 or 2 . 0 if MAXH=80, the result being 
stored in IL. When IK and IL have been calculated for each 
record then SCAT(lL,IE) is increased by 1. 
Using the above data and formulae, the following results 
are obtained:-
HS(12), HMAX(l 6) , TZ(2,6), SWPAfi?), SCAT(22,10) 
if MAXH=20,SCAT(11,10) if MAXH=40 or SCAT(6,10) 
if MAXH=80 are all increased by 1. 
The link then increases counts and continues as described 
above. 
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HSLOT This link requires five disk files:-
1) Pile HS containing 4 records each of 3^6 words. 
2) Pile HMAX containing 4 records each of 306 words. 
3) Pile TZ containing 4 records each of 132 words. 
4) Pile SWPA containing 1 record of 126 words. 
5) Pile SCAT containing records each of 37 words. 
The link commences by calculating which disk record is to 
be written to in the first three files, according to which 
season has been analysed. The cumulative percentages of the 
HS and HMAX arrays which arein core are obtained by expressing 
each element as a percentage of the number of records in the 
season and adding the previous total to it 
i.e. AHS(3) ^ (HS(3)/PI*1#.)+AHS(2) 
and AHS(3) = (HMAX(3)/PI*1)Z)0.)+AHS(2) 
The two new arrays are written to disk files 1 and 2 
respectively. 
The percentage occurrence of the TZ array is calculated 
by the general formula 
ATZ(j) = TZ(K,L)*1#./PI 
The new array is written to the appropriate record in 
disk file 3. 
If the end of the year has not been reached, the arrays 
HS, HMAX, AHS, TZ and ATZ are set to zero, LAB is set to 2 
and control is returned to WAST. At the end of a year the 
program calculates percentage occurrence of the spectral 
width parameter by using the general formula:-
ASWP(j) = SWPA(J)*10#./II 
The array ASWP is then written to disk file 4. 
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Each element of the SCAT array is tested; if it equals ^ 
it is set to "space", if it equals 1 it is set to "*", if it 
equals 2 it is set to otherwise the formula 
SCAT(I,J) = SCAT(I,J)*1##0./II 
is applied to convert to parts per thousand. The resulting array 
is written to disk file 5 in records. 
PERS This link requires the disk file described for READ¥, 
together with files each consisting of 32)6 1 word records. 
These files are called PE^2 ,PE^4 . . • .PE8j25, but the program 
only references PEj62 when it is compiled. The Subroutine DPT 
(as described in SECTION 5) is used in this program to access 
the correct "PE" file. The program commences by storing ^ in 
all the "PE" files which are to be used, this value being 
IHMAX/2. For each even wave height up to IHMAX, each value of 
IHS is read from the disk file HSG and tested against the current 
value of IHMAX. If it is equal to or greater than IHMAX, 
IVAL is increased by 1 and the loop continues unless the end 
of the year has been reached. At the end of the year, or if 
IVAL is less than IHMAX, IVAL is tested. If it is positive 
the IVALth record of the file PE(IHMAX/2) is increased by 1 . 
At the end of this loop each disk file contains the number of 
occurrences for which each wave height exceeds a given duration. 
The cumulative occurrences of each disk file are then calculated 
and the results are stored on disk. 
HPLOT This link plots, for each season, a graph of the 
percentage exceedance of the significant wave heights, the 
data for which has been stored in disk files 1 and 2 described 
in HSLOT. 
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After printing the name of the recording station and the 
dates between recording the program then plots four axes in a 
square. The Y-axes represents the percentage exceedance from 
, while the X-axes represent the wave height in feet in 
two logarithmic cycles from 1 -l^j^ft. After printing 
headings and labelling the left hand Y-axis and the lower 
X-axis, the data contained in the two disk files is plotted 
taking X values of 1,2,3,...1^,12,14,...2^, 25, 3St>, • • . 1 . 
The HS curve is plotted by means of a series of "+" while HMAX 
is plotted as "X". The two curves are then labelled. These, 
and all the other graphs described in this program are no larger 
than 11" X 1 2y" , so that they may be stored with lineprinter 
outputs from each recording station. All the graphic output 
from this program is produced with the aid of the I.B.M. 1800 
Plotter Subroutines. 
TPLOT /This link plots, for each season^ a curve representing 
the percentage occurrence of the wave period. Each curve is 
enclosed within four axes, the X-axes representing the wave 
period from 0-20 seconds while the Y-axes represent the percentage 
occurrence form 0-30%. The graphs are labelled as are the left 
hand Y-axis and the lower X-axis. The data plotted is that stored 
in disk file 3 in HSLOT. The first value in the disk file is 
the percentage of calm readings in the season which is printed 
below the X-axis, while the remainder of the data is plotted in 
half second intervals as a solid line. 
SWPLT This link plots the annual values of the spectral width 
parameter which have been stored in disk file 4 described in HSLDT. 
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Both axes are linear, the lower X-axis being labelled and 
representing the spectral width parameter in tenths from 
0-1, while the Y-axes represent the percentage occurrence 
from 0-13' The first number stored in the disk file is the 
percentage of calms in the year, and this value is printed 
below the lower X axis. The remaining values are then plotted 
as a solid curve. 
SCATP The X-axes plotted in this link represent the wave period 
from 0-18 seconds, while the Y-axes represent significant wave 
height in feet. The range is calcuJated by the value of MAXH 
if it equals 20 the range is 0-20tt., if it is h0 the range 
is 0-40ft. and if it is 8^ the range is ^-S^ft. The axes 
are then labelled, the Y-axis labels varying according to 
the value of MAXH. 
Each record in the disk file 5 (described in HSLOT) is 
accessed and rearranged into A1 format using the N.I.O. 
Subroutine INECB. Each word is stored, right justified into 
six consecutive elements of an output array which has previously 
been loaded with spaces. If the disk word already contains an 
asterisk or a plus, one of these symbols is stored in the right 
hand element of the six which are being accessed. Otherwise 
the number contained in the disk word is converted to A1 
format. Before each array is printed on the plotter a check 
is made to see whether every element is a space. If it is 
the array is ignored and the next disk record is read. 
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The number of calm records in the year is printed as parts 
per thousand in the bottom left hand corner of the graph, 
while all other values are printed in their correct positions 
on the graph, the symbol * representing one occurrence and 
+ representing two occurrences. 
PERPL This link commences by reading the first number stored 
in the disk files PE^2 and PEjg)4. The larger of these two 
numbers is used to determine the range of the Y—axes, and the 
positions of the labels relative to the axes. If this number 
is less than or equal to 80 the Y-axes range from if 
it is less than or equal to 180 the axes range from 0 - 200, 
otherwise they range from 0 - ^00. The X-axes are logarithmic, 
ranging from 1 - 2^0 and representing duration in 
hours. The Y-axis represent the number of occurrences of 
wave conditions exceeding a given duration. 
By using the Subroutine DPT described earlier, the program 
plots the data stored in each "PE" disk file until IHMAX/2 files 
have been plotted. Each curve is then labelled with the 
appropriate wave height. 
DUMP This link lists on the 1 443 printer all the data which 
has been plotted except for the wave height/period graph. 
This is done to enable the user to verify the value of any 
doubtful point on any graph. 
Control is then returned to WAST in order to terminate the 
program. 
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SECTION 10 
The Analysis of Shinborne wave records on board R.R.S."DISCOVERY". 
As with all other recording stations, any w^^^ records 
taken on R.R.S. "Discovery" had to be returned to tba N.I.O. 
for analysis. 
These records are at present few and far between as the 
ship is very rarely on station for a long enough period to 
make recording worth while. However, in March 1970 a suite of 
programs was written to analyse the data from th^ Shipborne 
wave recorder while the ship was at sea. These were part of 
the on-line process system which is used on "Discovery^ for 
navigation and the collection of various types of oceanographic 
data. Figure 13 shows the arrangements of these programs 
within the system. 
One-second data is stored on disk by the program DWRT for 
about 17 minutes. SBWR6 then calculates the mean of all these 
values and subtracts the mean from each value. Tb^ first 
derivative of each element of this array is calculated by the 
formula^ 
D E R 1 = ( 2 * I ( j + i ) / 3 - 2 * I ( j _ i ) / 3 - I ( j + 2 ) / l 2 + I ( j _ 2 ) / l 2 ) / i n T - 3 . I 6 
where INT is the recording intervals in seconds. 
E&ch value of DERI is written to the disk file VALS. To calculate 
the number of zero crossings in the recording, each pair of I 
values is tested for a change of sign. 
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If there is a change, the number of zero crossings is increased 
by one before the next pair is tested. 
For each set of four derivatives the following procedure 
is carried out:-
The first three are tested to see if they form a maximum 
or minimum point, and for a maximum the number of crests is 
increased by 1 . The actual height of the crest or trough 
.3 is calculated bv the general formula-
Y(x +6%) = 
<J 
ahere +5%) " DER.(j) etc. 
J 
3.18 
This yields two values of 6, the correct one being that 
between ^ and 1 . This is then inserted into equation 3.18 
with Y = etc and 
f(Xj+5x) = wave height 
This value is tested against the two previous highest 
crests or troughs, depending on whether a crest or trough 
has been detected, and inserts the new value if it is higher 
than the two previous heights. The next set of four derivatives 
are then loaded and the program ocntinues. At the end of the 
program the two highest crests and two lowest troughs are 
converted to feet from millivolts using a calibration factor 
which is stored on disk. 
The program SB¥R5 receives the six parameters calculated 
in SB¥R6 through the common area, and these are inserted into 
the same equations as those in the program SBWRj6. 
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The date is calculated by using the day number which is stored 
in the common area and the IBM Subroutine JULAN, while the 
ship's position is also calculated from variables stored in the 
common area. 
The input and output values obtained in this program, 
together with the date, time and ship's position ar^ output 
to the typewriter as shown in Figure 14. 
References:-
3 Pasham, M.J.R. "A Statistical Analysis of Oceanic Magnetic 
Anomalies". 
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WAVE ANALYSIS SYSTEIVI FOR R.R.S. "DISCOVERY 
DWRT 
program 
VALS 
(Work ing 
^datg f i l e ) 
WAVE 
^(Working 
data ^Ue) 
Typewriter 
output 
SBWR6 SBWRE 
p r o g r a m p r o g ram 
_ 
SBWR5 
p r o g r a m 
CALL V I A O 
PROGRAMS 
Program f low 
Input /Output f l o w 
F I G . 13 
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* * * * * * * * * * 
* S.B.W.R. OUTPUT * 
* * * * * * * * * * 
D A T E 1 . 4 . 1 9 7 2 T I M E 1 9 1 1 K R 8 . 
POSITION AT START OF RECORDING 51.33.93N 17.11.48W 
POSITION AT END OF RECORDING 51.30.91N 17.11.k7W 
INPUT PARAMETERS - HIGHEST WAVE = 5.C FT 2ND HIGHEST WAVE = 4.8 FT WUWE = 'u3 F"? 
2ND LOWEST WAVE = 4.2 FT ZERO CROSSING - 241 NUMBER OF CRESTS = 142 
OUTPUT - TZ HI }!2 E HI' H2 HSl H82 HS HMAX(2HRS) 
9.65 9.9 9.1 C.539 12.3 11.1 7.k 7.6 7.5 14.) 
* * * * * * * * * * 
* m D OF OUTPUT * 
* * * * * * * * * * 
F I G . W 
/ / j m X 
/ / * N . I . n . P K n G K A M L I B t A R Y M A S T E R C O P Y 
/ V FnW S R W 4 0 V E R S I O N 1 M O O I F T C A T I O N 1 8 9 
* L I S T A L L 
* i r C S ( C A R D , 1 4 4 3 P R I N T E R , D I S K ) 
C U N E w n m n I N T E G C ^ S 
f E X T E N D E n P R E C I S I O N 
* N r w P R O C E S S P R H G A A M 
H E F I N E F I L E 1 ( 3 0 0 0 , 4 4 , U , I R E C ) S B W R 1 
c SBWR 2 
c N T H P R O G R A M 8 9 W R I T T E N FOR L . P . AND R E C O R D R E S U L T S ON D I S K SBWR 3 
c n i S K F I L F D E F I N E H AS H A V I N G 3 0 0 0 R E C O R D S E A C H OF 4 0 WORDS SRWR 4 
c L O G I C A L U N I T N U M B E R S A R E 2 = C A R D R E A D / P U N C H , 3 = L I N E P R I N T E R SRWR 5 
SSWR 6 
I N T E G E R T I M E , I E R n , C R E S T , N , R , T I T L E * 3 6 ) SBWR 7 
n i M E N S i r w T D A T ( 5 0 0 ) , H 4 R ) , Z ( 2 ) , W ( 2 ) , F ( 2 ) , E ( 2 ) , K ( 2 ) , S P A C E ( 1 1 ) SRWR R 
I R F C = 1 SBWR 9 
J C A L M = - 1 5 5 5 2 SBWR 1 0 
J F L T Y = - 1 4 7 8 4 SBWR 1 1 
J M I S S = - 1 1 2 0 0 SBWR 1 2 
J L E S S = 1 9 5 2 0 SBWR 1 3 
J S L A S = 2 4 R 9 6 S B W R 1 4 
J $ P A C = 1 6 4 4 A SBWR 1 5 
I N C 0 R = 1 9 2 6 4 SBWR 1 6 
DO 9 9 9 1 = 1 , 1 1 SBWR 1 7 
S P A C E ( I ) = 1 6 4 4 B SBWR 1 8 
9 9 9 C O N T I N U E SBWR 1 9 
Z E R = 0 . SBWR 2 0 
R E A D ( 2 , 2 2 ) L I N E C , D E P T H SBWR 2 2 
R E A D ( 2 , 4 4 ) T I T L E SBWR 2 3 
W R I T E ( 3 , 5 5 ) T I T L E SBWR 2 4 
SBWR 2 5 
C DATA T I T L E P R I N T E D ON L . P . SBWR 2 6 
c SBWR 2 7 
1 6 1 = 0 SBWR 2 8 
J = 1 SBWR 2 9 
R E A D ( 2 , 6 6 ) M O N T H , l Y E A R SBWR 3 0 
W R I T E ( I ' I R E C ) M O N T H , l Y E A R SBWR 3 1 
C SBWR 3 2 
C MONTH AND YEAR W R I T T E N T O D I S K SBWR 3 3 
C SBWR 3 4 
1 4 R E A D ( 2 , R % ) N , I D A T f J ) , T I M E , A L N T H , A , B , C , D , Z E R n , C R E S T , R SBWR 3 5 
C SBWR 3 6 
c ONE R E C O R D R E A D F R O M C A R D S B W R 3 7 
c SBWR 3 8 
A T I M E = T I M E / 1 0 0 SBWR 3 9 
I F ( R - J C A L M ) 6 3 , 2 4 , 6 3 SBWR 4 0 
6 3 I F ( R - J F L T Y ) 6 4 , 2 4 , 6 4 SBWR 4 1 
6 4 I F ( R - J M I S S ) 6 5 , 2 4 , 6 5 SBWR 4 2 
SBWR 4 3 
C TEST FOR CALM, M I S S I N G OR FAULTY RECORD SBWR 4 4 
c SBWR 4 5 
6 5 SBWR 4 6 
H ( 2 ) = K + D SBWR 4 7 
C S B w R 4 8 
c H ( l ) AND H ( 2 ) A t F T H E TWO H I G H E S T WAVES I N T H E R E C O R D S B W R 4 9 
P A G E 
c S B W R 5 0 
Z ( 1 ) = 1 2 0 . 0 * A L N T H / Z E R 0 S B W R 5 1 
c S B W R 5 2 
c Z t l ) = WAVE P E R I O D S B W R 5 3 
c SBWR 5 4 
W ( 1 ) = 6 0 . 0 * A L N T H / C R E S T S B W R 5 5 
I F ( 2 * C R E S T - Z E R 0 ) 1 0 0 , 8 5 , 8 5 S B W R 5 6 
A5 E ( 2 ) = S P R T ( 1 . 0 - ( W f l ) * * 2 / Z ( l ) * * 2 ) ) S B W R 5 7 
C SBWR 5 8 
c E f 2 l I S T H E S P E C T R A L W I O T H P A R A M E T E R S B H R 5 9 
c SBWR 6 0 
G = 2 . 0 * 3 . 1 4 1 5 9 / Z < 1 ) S B W R 6 1 
X = 1 . 0 / ( 7 7 . 4 4 * G * G ) SBWR 6 2 
X = S 0 R T f X + 1 . 0 ) S R W R 6 3 
X = ( 0 . 8 3 * X * X * X ) SBWR 6 4 
E ( l ) = X * E X P ( 2 . 5 * n E P T H * G * G / 3 2 . 1 7 4 ) S B W R 6 5 
H ( 3 ) = E ( 1 ) * H ( 1 ) SBWR 6 6 
H ( 4 ) = E ( 1 ) * H ( 2 ) S B W R 6 7 
SBWR 6 8 
H ( 3 ) AND H ( 4 ) A R E H ( l ) AND H ( 2 1 S B W R 6 9 
c C O R R E C T E D F O R I N S T R U M E N T A L R E S P O N S E SBWR 7 0 
c S B W R 7 1 
F ( 2 ) = A L O G ( Z E R O / 2 . ) SBWR 7 2 
F ( l ) = S 0 R T f 2 . 0 * F ( 2 ) ) S B W R 7 3 
H ( 5 ) = 2 . 0 » H ( 3 ) / ( F ( l ) * ( 1 . 0 + 0 . 2 8 9 / F ( 2 ) - 0 . 2 4 7 / F ( 2 } * * 2 ) ) SBWR 7 4 
H ( A ) = 2 . 0 » H ( 4 ) / I F ( l ) * ( 1 . 0 - n . 2 1 1 / F ( 2 ) - 0 . 1 0 3 / F ( 2 ) * * 2 ) ) S B W R 7 5 
c SBWR 7 6 
c H f 5 ) AND H ( 6 ) A RE T H E MEAN H E I G H T O F S B W R 7 7 
c T H E H I G H E S T O N E - T H I R D O F T H E W A V E S SBWR 7 8 
c SBWR 7 9 
H ( 7 | = ( H ( 5 } + H ( 6 ) ) / 2 . 0 SBWR 8 0 
c SBWR 8 1 
c H f 7 ) E Q U A L S H ( S I G N I F I C A N T ) S ^ ^ 8 2 
c S R W R 8 3 
Y = S 0 R T ( A L 0 G ( 9 0 . 0 # Z E R 0 / A L N T H ) ) S ^ ^ 8 4 
H f A ) = h ( 7 ) * ( 0 . 7 0 7 1 * ( 0 . 0 0 6 3 A l * Y * * 4 - n . 0 7 3 9 6 8 * Y * # 3 + 0 
. 3 3 0 5 7 3 * Y * * 2 + 0 . 3 1 6 S B W R 8 5 
1 5 4 A * Y + 0 . 5 6 6 4 0 5 ) ) S ^ ^ 8 6 
c S ^ ^ 8 7 
c H f 8 ) E Q U A L S H M A X ( 3 H R S ) S ^ ^ 8 8 
c S R H R 8 9 
2 4 I F ( I - l ) 2 5 , 2 5 , 1 5 S ^ ^ 9 0 
C S ^ ^ 9 1 
C P R I N T OUT S E C T I O N S ^ ^ 9 2 
C S ^ ^ 9 3 
2b C A L L h E a n ( M O N T H , l Y E A R ) S ^ W 9 4 
C S ^ ^ 9 5 
C P R I N T P A G E H E A D I N G S I F R E Q U I R E D S ^ ^ 9 6 
C S ^ ^ 9 7 
K ( l ) = l l SBWR 9 8 
1 5 I F ( J - l ) 1 9 , 1 8 , 1 9 SBWR 1 0 0 
1 9 I F ( I D A T ( J ) - I D A T ( J - 1 ) ) 2 1 , 1 8 , 2 1 SBWR 1 0 1 
21 L I N E C = L I N E C + 1 SBWR 1 0 2 
C 
C 
IH 
R A I S E L I N E C O U N T S I F A NEW HAY I S B E I N G S T A R T E D 
I F ( R - J C A L H ) 1 3 , 2 3 , 1 3 
SBWR 1 0 3 
SBWR 1 0 4 
SBWR 1 0 5 
SBWR 1 0 6 
P A G E 
1 3 I F ( R - J F L T Y ) 4 2 , 4 3 , 4 2 S B W R 1 0 7 
4 2 I F ( R - J M I S S ) 4 5 , 4 6 , 4 5 S B W R 1 0 8 
C L A B E L 2 3 F C R C A L M , 4 3 FOR F A U L T Y , 4 6 F O R M I S S I N G S B W R 1 0 9 
2 3 I F ( J - l ) 4 7 , 4 8 , 4 7 S B W R 1 1 0 
4 7 I F ( I D A T ( J ) - I D A T ( J - 1 ) ) 4 9 , 4 8 , 4 9 S B W R 1 1 1 
4 9 I F ( K ( 1 ) - 1 1 ) 4 8 , 4 8 , 2 0 0 S B W R 1 1 2 
2 0 0 W R I T E ( 3 , 4 1 ) S B W R 1 1 3 
4 8 W R I T E ( 3 , 5 3 ) I D A T ( J ) , A T I M E , L I N E C S B W R 1 1 4 
W R I T E ( l ' I R E C ) J C A L M , I D A T ( J ) , A T I M E , S P A C E , L I N E C S B W R 1 1 5 
L I N E C = L I N E C + 1 S B W R 1 1 6 
C S B W R 1 1 7 
c P R I N T C A L M R E S U L T S ON L I N E P R I N T E R AND D I S K S B W R I I P 
c S B W R 1 1 9 
G O T O 5 6 S B W R 1 2 0 
4 3 I F ( J - l ) 5 7 , 5 8 , 5 7 S B W R 1 2 1 
5 7 I F ( I D A T ( J ) - I D A T ( J - 1 ) ) 5 9 , 5 8 , 5 9 S B W R 1 2 2 
5 9 I F ( K ( 1 ) - 1 1 ) 5 8 , 5 8 , 2 0 1 S B W R 1 2 3 
2 0 1 W R I T E ( 3 , 4 1 ) S B W R 1 2 4 
5 8 W R I T E ( 3 , 6 8 ) I D A T f J ) , A T I M E , L I N E C S B W R 1 2 5 
W R I T E ( l ' I R E C ) J r L T Y , i n A T ( J ) , A T I M E , S P A C E , L I N E C S B W R 1 2 6 
L I N E C = L I N E C + 1 S B W R 1 2 7 
C SBWR 1 2 8 
c P R I N T F A U L T Y R E S U L T S ON L I N E P R I N T E R A N D D I S K S B W R 1 2 9 
c SBWR 1 3 0 
G O T O 5 6 S B W R 1 3 1 
4 6 I F ( J - 1 ) 6 9 , 7 0 , 4 9 S B W R 1 3 2 
6 9 I F ( I D A T ( J ) - I D A T ( J - l ) ) 7 1 , 7 0 , 7 1 S B W R 1 3 3 
7 1 I F ( K ( 1 ) - 1 1 ) 7 0 , 7 0 , 2 0 2 S B W R 1 3 4 
2 0 2 W R I T E ( 3 , 4 1 ) S B W R 1 3 5 
7 0 W R I T E ( 3 , 7 4 ) I D A T ( J ) , A T I M E , L I N E C S B W R 1 3 6 
W R I T E ( 1 ' I R E C ) J M I S S , I D A T ( J ) , A T I M E , S P A C E , L I N E C S B W R 1 3 7 
L I N E C = L I N E C + 1 SBWR 1 3 8 
C S B W R 1 3 9 
c P R I N T M I S S I N G R E S U L T S ON L I N E P R T N T E R AND D I S K SBWR 1 4 0 
c S B W R 1 4 1 
G O T O 5 6 SBWR 1 4 2 
4 5 I F ( J - 1 ) 7 6 , 7 8 , 7 6 S B W R 1 4 3 
7 S I F ( I D A T ( J ) - I D A T ( J - 1 ) ) 7 9 , 7 8 , 7 9 S B W R 1 4 4 
7 9 I F ( K ( 1 ) - 1 2 ) 7 8 , 7 8 , 2 0 3 S B W R 1 4 5 
2 0 3 W R I T E ( 3 , 4 1 ) SBWR 1 4 6 
7 8 Z ( l ) = Z ( l ) + 0 . 0 0 5 S B W R 1 4 7 
H ( l ) = H ( l ) + 0 . 0 5 SBWR 1 4 8 
H ( 2 ) = H ( 2 ) + 0 . 0 5 S B W R 1 4 9 
E ( 2 ) = E ( 2 ) + 0 . 0 0 0 5 SBWR 1 5 0 
H ( 3 ) = H ( 3 ) + 0 . 0 5 S B W R 1 5 1 
H ( 4 ) = H ( 4 ) + 0 . 0 5 SBWR 1 5 2 
H ( 5 ) = H ( 5 ) + 0 . 0 5 S B W R 1 5 3 
H ( 6 ) = H ( 6 ) + 0 . 0 5 SBWR 1 5 4 
H ( 7 ) = H ( 7 ) + 0 . 0 5 S B W R 1 5 5 
H ( 8 ) = H ( 8 ) + 0 . 0 5 SBWR 1 5 6 
C S B W R 1 5 7 
c C O R R E C T R E S U L T S BY R O U N D I N G SBWR 1 5 8 
c S B W R 1 5 9 
W R I T E ( 3 , 7 5 ) I U A T ( J ) , A T I M E , Z ( 1 ) , H ( 1 ) , H ( 2 ) , E ( 2 ) , H ( 3 ) , H ( 4 ) , H (5 ) SBWR 1 6 0 
2 , H ( 6 ) , H ( 7 ) , H ( 8 ) , A L N T H , L I N E C S B W R 1 6 1 
W R I T E ( 1 ' I R E C ) J S P A C , I D A T ( J ) , A T I M E , Z ( 1 ) , H ( 1 ) , H ( 2 ) , E ( 2 ) , H ( 3 ) , H ( 4 ) , H ( 5 S B W R 1 6 2 
5 6 
C 
C 
61 
C 
C 
c 
99A 
A2 
C 
C 
C 
H3 
9 9 7 
100 
3 0 0 
H 9 
;^04 
2 0 5 
5 1 
c 
c 
c 
c 
9 2 
c 
c 
c 
9 3 
1 7 
4 1 
22 
4 4 
5 5 
66 88 
5 3 68 
7 4 
9 1 
3 I , H I 6 I , H I 7 I , H I 8 ) , A L N T H , L I N E C 
L I N E C = L I N E C + 1 
K ( 1 I = K ( 1 I + 1 
W R I T E R E S U L T S T O L I N E P R I N T E R AND D I S K 
I F I N - J L E S S ) 6 1 , 9 9 7 , 6 1 
I F I N - J S L A S I 9 9 8 , 1 7 , 9 9 8 
T E S T FOR END OF MONTH OR DATA 
I F ( 5 1 - K ( 1 I I 8 2 , 8 2 , 8 3 
C A L L HEAD t M O N T H , I Y E A R I 
T E S T FOR NEW P A G E 
K l 1 1 = 1 1 
^2 
J = J + 1 
GO T O 1 4 
L I N E C = L I N E C + 1 
GO T O 1 6 
I F ( J - 1 I 3 0 0 , 5 1 , 3 0 0 
I F I I D A T I J I - I O A T I J - I I ) 8 9 , 5 1 , 8 9 
I F IK 1 1 1 - 1 1 1 2 0 5 , 2 0 5 , 2 0 4 
W R I T E 1 3 , 4 1 1 
L I N E C = L I N E C + 1 
W R I T E 1 3 , 9 1 ) I O A T I J I , A T I M E , L I N E C 
W R I T E ( l ' I R E C I I N C O R , I D A T I J l , A T I M E , S P A C E , L I N E C 
R O U T I N E F O R AN I N C O R R E C T R E C O R D I . E . I F I 2 * N 0 OF C R E S T S 
- N O OF Z E R O C R O S S I N G S I I S L E S S T H A N Z E R O 
L I N E C = L I N E C + 1 
K(1I=KI1)+1 
I F ( 5 1 - K ( 1 ) ) 9 2 , 9 2 , 9 3 
W R I T E ( 3 , 9 8 ) 
C A L L HEAD ( M O N T H , l Y E A R ) 
T E S T FOR NEW P A G E 
K(U=11 
1 = 2 
J = J + 1 
GO T O 1 4 
W R I T E ( 3 , 9 7 ) 
F O R M A T f l H ) 
F M M A T 
FORMAT 
F M M A T 
FORMAT 
FMMAT 
F O R M A T 
F&MAT 
F M M A T 
F W M A T 
( I 5 / F 6 . 3 ) 
( 3 6 A 2 ) 
( 1 H 1 , 2 4 ( / ) , 3 6 A 2 , / ) 
( 1 2 / 1 4 ) 
( A 1 , I 2 , I 6 , 1 X , 5 F 6 . 1 , 2 I 7 , A 1 ) 
( I H , 1 X , I 2 , F 7 . 2 , ' C A L M ' , 9 7 X , I 4 ) 
( I H , 1 X , I 2 , F 7 . 2 , 8 6 X , ' R E C 0 R D F A U L T Y ' , 6 X , 1 4 ) 
( I H , 1 X , I 2 , F 7 . 2 , 8 6 X , ' R E C 0 R D M I S S I N G ' , 5 X , I 4 ) 
( I H , 1 X , I 2 , F 7 . 2 , 1 0 5 X , I 4 ) 
SBWR 
SBWR 
SBWR 
SBWR 
SBWR 
SBWR 
SBWR 
SBWR 
SBWR 
SBWR 
SBWR 
SBWR 
SBWR 
S^^ 
S^ ^ 
S^ ^ 
S^ ^ 
SBWR 
SBWR 
SBWR 
SBWR 
SBWR 
S^ W 
SBWR 
S^^ 
SBWR 
S^^ 
SBWR 
S^^ 
SBWR 
S^ W 
SBWR 
S^^ 
SBWR 
S^ ^ 
SBWR 
SBWR 
SBWR 
S^^ 
SBWR 
SBWR 
SBWR 
SBWR 
1 6 3 
1 6 4 
1 6 5 
166 
1 6 7 
1 6 8 
1 6 9 
1 7 0 
1 7 1 
1 7 2 
1 7 3 
1 7 4 
1 7 5 
1 7 6 
1 7 7 
1 7 8 
1 7 9 
180 
181 
182 
1 8 3 
1 8 4 
1 8 6 
1 8 7 
1 8 8 
1 8 9 
1 9 4 
1 9 5 
1 9 6 
1 9 7 
1 9 8 
1 9 9 
2 0 0 
201 
2 0 3 
2 0 4 
2 0 5 
2 0 6 
2 0 7 
208 
2 0 9 
210 
211 
212 
2 1 3 
2 1 4 
2 1 5 
SBWR 2 1 7 
SBWR 2 1 8 
SBWR 2 1 9 
SBWR 2 2 0 
SBWR 2 2 1 
SBWR 2 2 2 
SBWR 2 2 3 
P A G E 
9 8 F C R M A T I 1 H 1 , 5 I / ) I 
9 7 F O R M A T ( I H , 3 1 / 1 , ' 1 E N D O F R A T A ' I 
7 5 F C R M A T ( I H , 1 X , I 2 , F 7 . 2 , F 8 . 2 , F 6 . 1 , F 7 . 1 , F 9 . 3 , 4 F 7 . 1 , F 6 . 1 
4 2 X , I 4 ) 
C A L L E X I T 
E N D 
S B W R 2 2 4 
S B W R 2 2 5 
, F 9 . 1 , F 1 0 . 2 , 2 S B W R 2 2 6 
S B W R 2 2 7 
S B W R 2 2 8 
S B W R 2 2 9 
* D E L E T 
» S T O R E 
C 
c 
c 
SBWRO 
1 S B W R O 
2 7 
28 
2 9 
3 0 
31 
3 2 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 
4 0 
S U B R O U T I N E H E A D ( M O N T H , l Y E A R ) 
S U B R O U T I N E T O P R I N T M O N T H , Y E A R , A N D H E A D I N G S ON E A C H P A G E 
GO T O 1 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 1 0 , 1 1 , 1 2 1 , M O N T H 
F O R M A T I 1 H 1 , 5 I / I , ' + J A N U A R Y ' , 2 X , I 4 , / I 
F O R M A T l l H l , 5 ( / l , ' + F E B R U A R Y ' , 2 X , I 4 , / t 
F O R M A T ( 1 H 1 , 5 ( / I , ' + M A R C H ' , 2 X , I 4 , / I 
F C R M A T ( l H l , 5 l / ) , ' + A P R I L ' , 2 X , I 4 , / l 
F O R M A T I 1 H 1 , 5 ( / I , ' + M A Y ' , 2 X , I 4 , / ) 
F C R M A T ( 1 H 1 , 5 ( / I , ' + J U N E ' , 2 X , I 4 , / I 
F O R M A T [ l H l , 5 ( / ) , ' + J U L Y ' , 2 X , I 4 , / l 
F O R M A T 
F O R M A T 
F O R M A T 
F O R M A T 
F O R M A T 
F O R M A T 
1 H S l 
R E T U R N 
E N D 
( 1 H 1 , 5 I / I , ' + A U G U S T ' , 2 X , I 4 , / I 
( 1 H 1 , 5 I / I , ' + S E P T E M R E R ' , 2 X , I 4 , / ) 
( 1 H 1 , 5 [ / I , ' + 0 C T 0 B E R ' , 2 X , I 4 , / ) 
l l H l , 5 l / ) , ' + N 0 V E M B E R ' , 2 X , I 4 , / ) 
( 1 H 1 , 5 I / I , ' + 0 E C E M B E R ' , 2 X , I 4 , / I 
I 9 7 H D A T E T I M E T Z H I H 2 
H S 2 H S H M A X ( 3 H R S ) D U R A T I O N , / ! 
H I ' 
S B W R 1 5 4 0 
S B W R 1 5 5 0 
1 W R I T E ( 3 , 2 7 ) l Y E A R S B W R 1 5 6 0 
G O T O 2 0 S B W R 1 5 8 0 
2 W R I T E ( 3 , 2 8 ) l Y E A R S R W R 1 5 9 0 
G O T O 2 0 S B W R 1 6 1 0 
3 W R I T E ( 3 , 2 9 ) l Y E A R S B W R 1 6 2 0 
G O T O 2 0 S B W R 1 6 4 0 
4 W R I T E ( 3 . , 3 0 ) l Y E A R S B W R 1 6 5 0 
G O T O 2 0 S B W R 1 6 7 0 
5 W R I T E ( 3 , , 3 1 ) l Y E A R S B W R 1 6 A 0 
G O T O 2 0 S B W R 1 7 0 0 
6 W R I T E ( 3 , , 3 2 ) l Y E A R S B W R 1 7 1 0 
G O T O 2 0 S B W R 1 7 3 0 
7 W R I T E ( 3 , , 3 4 ) l Y E A R S B W R 1 7 4 0 
G O T O 2 0 S B W R 1 7 6 0 
B W R I T E ( 3 , . 3 5 ) l Y E A R S B W R 1 7 7 0 
G O T O 2 0 S B W R 1 7 9 0 
9 W R I T E ( 3 , 3 6 ) l Y E A R S B W R 1 8 0 0 
G O T O 2 0 S B W R 1 8 2 0 
1 0 W R I T E ( 3 , 3 7 ) l Y E A R S B W R 1 8 3 0 
G O T O 2 0 S B W R 1 8 5 0 
11 W R I T E ( 3 , 3 8 ) l Y E A R S B W R 1 8 6 0 
GO T O 2 0 S B W R 1 8 8 0 
1 2 W R I T E ( 3 , 3 9 ) l Y E A R S B W R 1 8 9 0 
2 0 W R I T E ( 3 , 4 0 ) S B W R 1 9 1 0 
S B W R 1 9 3 0 
S B W R 1 9 4 0 
S B W R 1 9 5 0 
S B W R 1 9 6 0 
S B W R 1 9 7 0 
S B W R 1 9 H n 
S B W R 1 9 9 0 
S B W R 2 0 0 0 
S B W R 2 0 1 0 
S B W R 2 0 2 0 
S B W R 2 0 3 0 
S B W R 2 0 4 0 
H 2 ' S B W R 2 0 5 0 
S B W R 2 0 6 0 
S B W R 2 0 7 0 
S B W R 2 0 8 0 
/ / J M X 
/ / FOR L I S T O V E R S I O N 1 M O D I F I C A T I O N 2 1 2 1 
I O C S ( C A R D , 1 4 4 3 P R I N T E R , D I S K ) 
LIST A L L 
ONE WORD I N T E G E R S 
E X T E N D E D P R E C I S I O N 
N O N P R O C E S S PROGRAM 
D E F I N E F I L E 1 ( 3 0 0 0 , 4 0 , U , I R E C I 
C 
c 
c 
c 
c 
3 0 
31 
3 3 
3 2 
11 
N . I . O . PROGRAM 1 2 1 - L I S T O 
T H I S PROGRAM L I S T S ON T H E 1 4 4 3 P R I N T E R T H E SBWRO O U T P U T S T O R E D 
ON D I S K . T H E H E A D I N G S ON EACH P A G E A R E P R O G R A M O U T P U T A S T H E Y 
A R E NOT S T O R E D ON D I S K 
I N T E G E R T I T L E I 3 6 I , Y E A R , T E S T , P , P I , C I N T 
D I M E N S I O N N A M F L I 3 I 
R E A D 1 2 , 3 0 ) NAMFL 
FORMAT I 3 A 2 ) 
C A L L D F T ( 1 , N A M F L , l E R R I 
I F I I E R R ) 3 1 , 3 2 , 3 1 
W R I T E 1 3 , 3 3 1 l E R R 
F O R M A T I I H , ' I E R R = ' 1 3 1 
G O T O ? 
I R E C = 1 
J C A L M = - 1 5 5 5 2 
J F L T Y = - 1 4 7 8 4 
J S P A C = 1 6 4 4 8 
I N C 0 R = 1 9 2 6 4 
I N T = - 1 4 0 1 6 
C I N T = - 1 0 9 4 4 
P I = 1 
1 2 , 1 0 0 ) T I T L E 
1 3 , 1 0 1 1 T I T L E 
1 2 , 1 0 2 1 P 
l l ' I R E C I M O N T H , Y E A R 
R^^ 
W R I T E 
R E A D 
R E A D 
M = 0 
G O T O 1 1 , 2 , 1 , 3 , 1 , 3 , 1 , 1 , 3 , 1 , 3 , I I , M O N T H 
P R I N T DATA T I T L E , AND I N P U T MONTH NUMBER AND YE AR 
N = 2 4 B 
G O T O 6 
I F I Y E A R - 4 * ! Y E A R / 4 ) ) 4 , 5 , 4 
N = 2 4 0 
GO T O 6 
N = 2 2 4 
GO T O 6 
N = 2 3 2 
GO T O 6 
T E S T T H E NUMBER OF R E C O R D S I N T H E MONTH AND S E T N A C C O R D I N G L Y 
C A L L P R I N T ( M O N T H , Y E A R I 
P R I N T M O N T H , Y E A R , H E A D I N G S AT T H E T O P O F E V E R Y P A G E 
L S T O O O O O 
L S T O O O i n 
L S T 0 0 0 2 0 
L S T 0 0 0 3 0 
L S T 0 0 0 4 n 
L S T 0 0 0 5 0 
L S T 0 0 0 6 0 
L S T 0 0 0 7 0 
L 5 T 0 0 0 8 0 
L S T 0 0 0 9 0 
L S T O O l O O 
L S T O O l l O 
L S T 0 0 1 2 0 
L S T 0 0 1 3 0 
L S T 0 0 1 4 0 
L S T 0 0 1 5 0 
L S T 0 0 1 6 0 
L S T 0 0 1 7 0 
L S T 0 0 1 8 0 
L S T 0 0 1 9 0 
L S T 0 0 2 0 0 
L S T 0 0 2 1 0 
L S T 0 0 2 2 0 
L S T 0 0 2 3 n 
L S T 0 0 2 4 0 
L S T 0 0 2 5 0 
L S T 0 0 2 6 0 
L S T 0 0 2 7 0 
L S T 0 0 2 8 0 
L S T 0 0 2 9 0 
L S T 0 0 3 0 0 
L S T 0 0 3 I 0 
L S T 0 0 3 2 0 
L S T 0 0 3 3 0 
L S T 0 0 3 4 0 
L S T 0 0 3 5 0 
L S T 0 0 3 6 0 
L S T 0 0 3 7 0 
L S T 0 0 3 8 0 
L S T 0 0 3 9 0 
L S T 0 0 4 0 0 
L S T 0 0 4 1 0 
L S T 0 0 4 2 0 
L S T 0 0 4 3 0 
L S T 0 0 4 4 0 
L S T 0 0 4 5 0 
L S T 0 0 4 6 0 
L S T 0 0 4 7 0 
L S T 0 0 4 a 0 
L S T 0 0 4 9 0 
L S T 0 0 5 0 0 
L S T 0 0 5 1 0 
L S T 0 0 5 2 0 
L S T 0 0 5 3 0 
L S T 0 0 5 4 0 
L S T O O S S O 
P A G E 
1 3 
1 5 
1 7 
1 9 
1 2 1 
;/i 
1 2 3 
16 
122 
110 
1 2 4 
] 1 1 
18 
?2 
1 4 
20 
C 
C 
12 
100 
101 
102 
1 0 4 
1 U 5 
106 
1 0 7 
l O A 
1 U 9 
Y , Z , J 
L = 0 
K=ll 
R E A D ( I ' l ^ E C ) T E S T , I , A , R , C , n , E , F , n , H , W , X . 
I F ( T E S T - J S P A C ) 1 5 , 1 4 , 1 5 
I F ( T E S T - J C A L M ) 1 7 , 1 6 , 1 7 
I F ( T E S T - J F L T Y ) 1 9 , 1 8 , 1 9 
I F ( T E S T - I N C n R ) 1 2 1 , 2 2 , 1 2 1 
I F ( T E S T - I N T ) 2 1 , 1 2 2 , 2 1 
I F ( T E S T - C I N T ) 1 2 3 , 1 2 4 , 1 2 3 
W R I T E ( 3 , 1 0 5 ) I , A , J 
GO T O 2 0 
W R I T E ( 3 , 1 0 6 ) I , A , J 
GO T O 2 0 
W R I T E ( 3 , 1 1 0 ) I , A , B , C , D , E , F , G , H , W , X , Y , J 
F O R M A T ( I H , 1 X , I 2 , F 7 . 2 , F A . ? , F 6 . 1 , F 7 . 1 , F 9 . 3 , 4 F 7 . 1 , F 6 . 1 , F 9 . 1 , 
1 , ' I N T E R P O L A T E D ' , A X , 1 4 ) 
GO T O 2 0 
W R I T E ( 3 , 1 1 1 ) I , A , J 
F O R M A T ( 1 H , 1 X , I 2 , F 7 . 2 
GO T O 2 0 
W R I T E ( 3 , 1 0 7 ) I 
GO T O 2 0 
W R I T E ( 3 , 1 0 A ) 
GO T O 2 0 
W R I T E ( 3 , 1 0 9 ) 
I F ( P - P I ) 7 , 7 , 
P I = P I + 1 
C A L M ' , 7 7 X , ' I N T E R P O L A T E D ' , A X , 1 4 ) 
J 
I , A , J 
I , A , R , C , n , E , F , G , H , W , X , Y , Z , J 
P R I N T A R F C O A O . T E S T R E C O R O C O U N T , I F E Q U A L T O P S T O P 
L = L + 1 
I F ^ ^ L ) 9 , ^ ^ 0 
W R I T E ( 3 , 1 0 4 ) 
L = 0 
P I = P I + 1 
K = K + 1 
M = M + 1 
I F ( N - M ) 1 1 , 1 1 , 1 2 
T E S T FOR E N D O F HAY AND END O F MONTH 
K = K + 1 
I F ( 5 6 - K ) 6 , 6 , 1 3 
( 3 ) A 2 ) 
( 1 H 1 , 2 4 ( / ) , 4 4 X , 3 6 A 2 ) 
n4) 
UH ) 
( I H , l X , I 2 , F 7 . 2 , A 6 X , ' R E C 0 R n M I S S I N G ' , 5 X , I 4 ) 
- ( ] H , 1 X , I 2 , F 7 . 2 , ' C A L M ' , 9 7 X , I 4 ) 
: r W H A l ( I H , 1 X , I 2 , F 7 . 2 , A 6 X , ' R E C 0 R D F A U L T Y ' , 6 X , 1 4 ) 
= r R M A T ( I H , 1 X , I 2 , F 7 . 2 , 1 0 5 X , I 4 ) 
=ORMAT ( I H , 1 X , I ? , F 7 . 2 , F R . 2 , F 6 . 1 , F 7 . 1 , F 9 . 3 , 4 F 7 . 1 , F 6 . 1 , F 9 . 1 , F 1 0 
L S T 0 0 5 6 0 
L S T 0 0 5 7 0 
L S T 0 0 5 A 0 
L S T 0 0 5 9 0 
L S T 0 0 6 0 0 
L S T 0 0 6 1 0 
L S T 0 0 6 2 0 
L S T 0 0 6 3 0 
L S T 0 0 6 4 0 
L S T 0 0 6 5 0 
L S T 0 0 6 6 0 
L S T 0 0 6 7 n 
L S T 0 0 6 R 0 
L S T 0 0 6 9 0 
L S T 0 0 7 0 n 
1 2 X L S T 0 0 7 1 0 
L S T 0 0 7 2 0 
L S T n 0 7 3 0 
L S T 0 0 7 4 0 
L S T 0 0 7 5 0 
L S T 0 0 7 6 0 
L S T 0 0 7 7 n 
L S T 0 0 7 R 0 
L S T 0 0 7 9 0 
L S T 0 0 8 0 0 
L S T O O A I O 
L S T 0 0 8 2 0 
LSTnnA3n 
L S T 0 0 A 4 0 
L S T O O A S n 
L S T 0 n A 6 0 
L S T 0 O R 7 O 
L S T O O A A O 
L S T 0 0 A 9 0 
L S T 0 0 9 0 0 
L S T O O Q I O 
L S T 0 0 9 2 0 
L S T 0 n 9 3 0 
L S T n 0 9 4 0 
L S T 0 n 9 5 0 
L S T 0 n 9 6 0 
L S T n 0 9 7 0 
L S T 0 0 9 A 0 
LSTonq9n 
L S T o i o n o 
L S T O i n i O 
L S T o i n 2 n 
L S T o i n 3 n 
LST0in4r 
L S T O i n s n 
L S T 0 1 0 6 n 
L S T 0 i n 7 n 
L S T O I O A O 
L S T O i r q n 
L S T O l l O O 
, 2 , 2 L S T 0 1 1 i n 
1 Z X , I 4 I 
C A L L E X I T 
E N D 
D E L E T L I S T O 
S i n R E C I L 1 L I S T O L I S T O 
F I L E S I l , T O N G , l l 
C C E N D 
/ / J O B X //FM 
L I S T A L L 
ONE WOBO I N T E G E R S 
F X T E N O E n P R E C I S I O N 
NOW P R O C E S S P R O G R A M 
S U R R O U T I N E P R I N T [ M O N T H , Y E A R ) 
I N T E G E R Y E A R 
G n T O ( 1 , 2 , 3 , 4 , 5 , 6 , 7 , A , 9 , 1 0 , 1 1 , 1 2 ) , M O N T H 
I W R I T E ( 3 , 2 7 ) Y E A R 
G O T O 2 0 
2 W R I T E ( 3 , 2 8 ! 1 Y E A R 
G O T O 2 0 
3 W R I T E ( 3 , 2 9 ! 1 Y E A R 
G O T O 2 0 
4 W R I T E ( 3 , 3 o : 1 Y E A R 
G O T O 2 0 
5 W R I T E ( 3 , 3 1 ) Y ^ i R 
G O T O 2 0 
6 W R I T E ( 3 , 3 2 ) Y ^ , R 
G O T O 2 0 
7 W R I T E ( 3 , 3 4 ) Y ^ i R 
G O T O 2 0 
a W R I T E ( 3 , 3 5 ) Y ^ , R 
G O T O 2 0 
9 W R I T E ( 3 , 3 6 ) Y E A R 
G O T O 2 0 
1 0 W R I T E ( 3 , , 3 7 ) Y E A R 
G O T O 2 0 
1 1 W R I T E ( 3 . , 3 A ) Y E A R 
G O T O 2 0 
1 2 W R I T E ( 3 , , 3 9 ) Y E A R 
2 0 W R I T E ( 3 , , 4 0 ) 
2 7 F O R M A T ( I H l , 5 1 / ) , ' ' + J A N U A R Y ' , 2 X , T 4 , / ) 
2 8 F C R M A T ( I H I , 5 ( / ) , ' + F E B R U A R Y ' , 2 X , I 4 , / ) 
2 9 F O R M A T ( I H ^ , 5 ( / ) , ' ' + M A R C H ' , 2 X , I 4 , / ) 
3 0 F F R M A T ( I H l , 5 ( / ) , ' ' + A P R I L ' , 2 X , I 4 , / ) 
3 1 F O R M A T ( I H ^ 5 ( / ) , ' ' + M A Y ' , 2 X , I 4 , / ) 
3 2 F C R M A T ( I H l , 5 ( / ) , ' ' + J U N E ' , 2 X , I 4 , / ) 
3 4 F m M A T ( I H l , 5 ( / ) , ' + J U L Y ' , 2 X , r 4 , / ) 
3 5 F W M A T U H l , 5 ( / ) , ' ' + A U G U S T ' , 2 X , I 4 , / ) 
3 6 F O R M A T U H l , 5 ( / ) , ' + S E P T E M R E R * , 2 X , I 4 , / ) 
3 7 F M M A T U H l , 5 ( / ) , ' ' + 0 C T 0 B E R ' , 2 X , I 4 , / ) 
3 8 F O R M A T ( I H l , 5 ( / ) , ' + N 0 V E M B E R ' , 2 X , I 4 , / ) 
3 9 F M M A T ( I K U 5 ( / ) , ' ' + n E C E M R E R ' , 2 X , l 4 , / ) 
4 0 F O R M A T ( 9 7 H D A T E T I M E T Z H I H 2 
1 H S l H S 2 MS H M A X ( 3 H R S ) D U R A T I O N , 
R E T U R N 
H I ' H 2 
L S T 0 1 1 2 0 
L S T 0 1 1 3 0 
LST01140 
L S T 0 1 1 5 0 
L S T 0 1 1 6 0 
L S T 0 1 1 7 0 
L S T 0 1 1 8 0 
L S T O l l S n 
L S T 0 1 2 0 0 
L S T 0 1 2 1 0 
L S T 0 1 2 2 0 
L S T 0 1 2 3 0 
L S T 0 1 2 4 0 
L S T 0 1 2 5 0 
L S T 0 1 2 6 0 
L S T 0 1 2 7 0 
L S T 0 1 2 8 0 
L S T 0 1 2 9 0 
L S T 0 1 3 0 0 
L S T 0 1 3 1 0 
L S T 0 1 3 2 0 
L S T 0 1 3 3 0 
L S T 0 1 3 4 0 
L S T 0 1 3 5 0 
L S T 0 1 3 6 0 
L S T 0 1 3 7 0 
L S T 0 1 3 B 0 
L S T 0 1 3 9 0 
L S T 0 1 4 0 0 
L S T 0 1 4 i n 
L S T 0 1 4 2 0 
L S T 0 1 4 3 0 
L S T 0 1 4 4 0 
L S T 0 1 4 5 n 
L S T 0 1 4 6 0 
L S T 0 1 4 7 n 
L S T 0 1 4 8 0 
L S T 0 1 4 9 n 
L S T 0 1 5 0 0 
L S T O l S i n 
L S T 0 1 5 2 0 
L S T 0 1 5 3 n 
L S T 0 l 5 4 n 
L S T O l S S n 
L S T 0 1 5 6 0 
L S T 0 1 5 7 n 
L S T 0 1 5 8 0 
L S T 0 1 5 9 n 
L S T 0 1 6 0 0 
L S T 0 1 6 1 0 
L S T 0 1 6 2 0 
L S T 0 1 6 3 0 
L S T 0 1 6 4 0 
L S T 0 1 6 5 0 
L S T 0 1 6 6 0 
L S T 0 I 6 7 0 
PAr: 
* O R L E T P R I N T L S T 0 1 6 8 0 
f S T H W E 1 P t I N T r S T n i A Q O 
P A G E 
/ / J O B X 
/ / * A 4 - 4 / P A G E / T E S T C 0 R R 2 V E R S I O N 1 
/ / FOR C 0 R R 2 V E R S I O N 1 M O D I F I C A T I O N 0 1 7 . 8 . 1 9 7 0 
* I 0 C S ( D I S K , 1 4 4 3 P R I N T E R , C A R O ) 
* C N E WORD I N T E G E R S 
* L I S T A L L 
* E X T E N D E D P R E C I S I O N 
e N O N P R O C E S S P R O G R A M 
S T R A N S F E R T R A C E 
* A R I T H M E T I C T R A C E 
D E F I N E F I L E 1 I 3 0 0 0 , 4 0 , U , N R E C I 
I N T E G E R T E S T , Y E A R , P , P A R A , C I N T 
D I M E N S I O N I T I T L I 3 6 I , C 0 R R I 6 , 1 4 I , N A M F L I 3 I 
COR 1 0 0 3 0 
C O R 1 0 0 4 0 
COR 1 0 0 6 0 
COR 1 0 0 7 0 
C 0 R 1 0 0 8 0 
6 
1 3 
N I O P R O G R A M 1 3 6 C O R R l 
T H I S P R O G R A M A D D S I N T E R P O L A T E D R E S U L T S F O R ' F A U L T Y ' , ' M I S S I N G ' , AND 
I N C O R R E C T R E C O R D S I N 5 B W R 0 O U T P U T . I F P A R A = 1 , G A P S O F 4 OR L E S S 
R E S U L T S A R E L I N E A R L Y I N T E R P O L A T E D , S T O R E D ON D I S K A N D T H E N L I S T E D 
U S I N G P R O G R A M L I S T O . I F P A R A = 2 , T H E S M A L L G A P S A R E I N T E R P O L A T E D 
AND S T O R E D A S B E F O R E , T H E N P R O G R A M C 0 R R 2 I S E X E C U T E D . 
L N O = N U M B E R OF M I S S I N G R E C O R D S AT E N D O F Y E A R 
J N O = N U M B E R OF M I S S I N G R E C O R D S A T S T A R T O F Y E A R 
K N O = I F S E T 4 G A P A T S T A R T O F Y E A R I S I G N O R E D 
I N O = I F S E T = 1 ANY G A P D U R I N G T H E Y E A R I S 4 R E C O R D S 
AND I S I G N O R E D 
J = C O U N T E R F O R N U M B E R O F R E C O R D S R E A D I N A MONTH 
C A L L T S T O P 
I N 0 = 0 C O R 1 0 0 9 0 
L N 0 = 0 C O R l O l O O 
J N 0 = 0 C O R l l O l O 
K N O = 0 C 0 R 1 0 1 2 0 
J S P A C = 1 6 4 4 a C 0 R 1 0 1 3 0 
J C A L M = - 1 5 5 5 2 
I N T = - 1 4 0 1 6 
C I N T = - 1 0 9 4 4 
J = 0 C 0 R 1 0 1 5 0 
N R E C = 1 C 0 R 1 0 1 6 0 
N 0 = 0 C 0 R 1 0 1 7 0 
R E A D 1 2 , 1 1 P A R A , N A M F L , P , M A X COR 1 0 1 8 0 
F O R M A T t I 2 , 2 X , 3 A 2 , 2 l 2 X , I 5 ) l C 0 R 1 0 1 9 0 
C A L L D F T I 1 , N A M F L , I E R R I 
I F t I E R R I 2 , 3 , 2 C 0 R 1 0 2 1 0 
W R I T E 1 3 , 4 1 l E R R C O R 1 0 2 2 0 
F C R M A T I ' l E R R = ' , I 2 , ' I N C 0 R R 2 ' I 
C A L L E X I T C 0 R 1 O 2 4 O 
R E A D 1 2 , 5 1 I T I T L C 0 R 1 0 2 5 0 
F O R M A T t 3 6 A 2 l C 0 R 1 0 2 6 0 
W R I T E ( 3 , 6 1 I T I T L C 0 R 1 0 2 7 0 
F O R M A T I 1 H 1 , 2 4 I / I , 4 4 X , 3 6 A 2 I C O R 1 0 2 8 0 
R E A D l l ' N R E C I M O N T H , Y E A R C 0 R 1 0 2 9 0 
C C A L C U L A T E N U M B E R OF R E C O R D S I N E A C H M O N T H 
P A G E 
11 
12 
2 1 
C - — 
C — 
C 
C — 
1 0 1 
1 0 2 
1 0 9 
1 9 9 
1 0 4 
1 0 6 
100 
1 4 
16 
160 
17 
20 
1 9 
C - — 
c -
C - . 
GO T O ( 7 , 8 , 7 , 9 , 7 , 9 , 7 , 7 , 9 , 7 , 9 , 7 ) , M O N T H 
N I = 2 4 8 
G O T O 2 1 
I F < Y E A R - 4 * ( Y E A R / 4 ) ) 1 1 , 1 2 , 1 1 
N I = 2 4 0 
GO T O 2 1 
N I = 2 2 4 
G O T O 2 1 
N I = 2 3 2 
R E A D ( I ' N R E C ) T E S T , I , A , R , C , D , E , F , G , H , W , X , Y , Z , J A 
C A L L T S T R T 
J = J + 1 
C A L L T S T O P 
I F ( J A - 1 ) 1 0 0 , 1 0 1 , 1 0 0 
- T E S T F O R M I S S I N G R E C O R D S AT S T A R T O F Y E A R . S E T K N O = N U M B E R 
- OF M I S S I N G R E C O R D S . 
I F ( T E S T - J C A L M ) 1 0 2 , 1 5 , 1 0 2 
I F ( T E S T - J S P A C ) 1 0 9 , 1 5 , 1 0 9 
C A L L I N C R ( J , N 1 , J A , P , N 0 ) 
K N 0 = K N 0 + 1 
R E A D ( I ' N R E C ) T E S T , I , A , B , C , D , E , F , G , H , W , X , Y , Z , J A 
J = J + 1 
I F ( T E S T - J C A L M ) 1 0 4 , 1 5 , 1 0 4 
I F ( T E S T - J S P A C ) 1 0 6 , 1 5 , 1 0 6 
C A L L I N C R ( J , N I , J A , P , N O ) 
K N 0 = K N 0 + 1 
G O T O 1 9 9 
I F ( T E S T - J C A L M ) 1 4 , 1 5 , 1 4 
I F ( T E S T - J S P A C ) 1 6 , 1 5 , 1 6 
I F ( I N O - 1 ) 1 6 0 , 1 9 , 1 6 0 
N 0 = N 0 * 1 
I F ( N O - 1 ) 1 7 , 1 8 , 1 7 
I F ( N O - 5 ) 1 9 , 2 0 , 2 0 
- I F G A P I N M I D D L E O F Y E A R I S L O N G E R T H A N 4 R E C O R D S R E S E T ' N O " 
- A N D S E T I N O = 1 
N 0 = 0 
I N 0 = 1 
C A L L I N C R ( J , N I , J A , P , N O ) 
26 
C — 
C - -
C — 
C - -
c— 
18 
— T E S T F O R E N D OF M O N T H OR Y E A R 
I F ( P - J A ) 2 5 , 2 5 , 2 6 
I F ( J ) 2 1 , 1 3 , 2 1 
— S T O R E P O S I T I O N O F L A S T C O R R E C T D I S K R E C O R D , A N D S T O R E V A L U E S 
— I N F I R S T R E C O R D O F C O R R A R R A Y . I F T H E R E C O R D I S C A L M , S T O R E 
— Z E R O I N C O R R A R R A Y . 
L A S T = N R E C - 2 
R E A D ( I ' L A S T ) T E S T , I , A , B , C , D , E , F , G , H , W , X , Y , Z , J A 
I F ( T E S T + 1 5 5 5 2 ) 2 2 , 2 3 , 2 2 
C n R R ( l , l ) = I 
C O R 1 0 3 0 0 
C 0 R 1 0 3 1 0 
C O R 1 0 3 2 0 
C 0 R 1 0 3 3 0 
C O R 1 0 3 4 0 
C O R 1 0 3 5 0 
C O R 1 0 3 6 0 
C O R 1 0 3 7 0 
COR 1 0 3 8 0 
C 0 R 1 0 3 9 0 
C O R 1 0 4 0 0 
C 0 R 1 0 4 1 0 
COR 1 0 4 2 0 
C O R 1 0 4 3 0 
COR 1 0 4 5 0 
C O R 1 0 4 6 0 
C O R 1 0 4 7 0 
C O R 1 0 4 8 0 
C 0 R 1 0 5 0 0 
COR 1 0 5 1 0 
C 0 R 1 0 5 2 0 
C 0 R 1 0 5 3 0 
COR 1 0 5 4 0 
COR 1 0 5 6 0 
C 0 R 1 0 5 7 0 
COR 1 0 5 9 0 
COR 1 0 6 1 0 
C 0 R 1 0 6 2 n 
24 
23 
2 7 
C — 
C - -
c — 
c— 
c— 
3 0 
2 8 
1 0 7 
1 0 5 
3 1 
C 0 A 4 ( 1 , 2 ) = A 
C 0 R t ( l , 3 ) = R 
C 0 R R ( 1 , 4 ) = C 
C 0 R * ( 1 , 5 ) = D 
C n R * ( l , 6 ) = E 
C n R R ( l , 7 ) = F 
C 0 R R ( 1 , 8 ) = G 
C r R 4 ( l , 9 ) = H 
C n R * ( l , 1 0 ) = W 
crRX(i,ii)=x 
C 0 R R ( 1 , 1 2 ) = Y 
C r R 4 ( l , 1 3 ) = Z 
C n K R ( l , 1 4 ) = J A 
N R F C = N R E C + 1 
C A L L I N C R ( J , N I , J A , P , N O ) 
I F ( P - J A ) 2 5 , 2 5 , 2 4 
I F ( J ) 2 1 , 1 3 , 2 1 
C r R R ( l , l ) = I 
C n R R ( l , 2 ) = A 
o n 6 5 I X = 3 , 1 3 
C 0 R R ( 1 , I X ) = 0 . 
c r R a ( i , i 4 ) = j A 
N R E C = N R E C + 1 
C A L L I N C R ( J , N I , J A , P , N n ) 
I F ( P - J A ) 2 5 , 2 5 , 2 7 
I F ( J ) 2 1 , 1 3 , 2 1 
- I F R F C O R n I S C O R R E C T T E S T ' N O ' T O S E E W H E T H E R I T I S P R E C E O E O BY 
- A G A P OR N O T . I F N O T , OR I F G A P I S L A R G E R T H A N 4 R E C O R D S , T E S T 
- F O R END OF MONTH OR Y E A R . I F T H E R E I S A G A P . S T O R E T H E L A S T 
- C O R R E C T R E C O R D I N R E C O R D I N O + 2 ) O F C O R R A R R A Y . 
I F ( N O ) 2 8 , 2 9 , 2 8 
I M N T H = M O N T H 
I N O = 0 
C A L L I N C R ( J , N I , J A , P , N O ) 
I F ( P - J A ) 2 5 , 2 5 , 3 0 
I F ( J ) 2 1 , 1 3 , 2 1 
I F ( I N O - 1 ) 1 0 5 , 1 0 7 , 1 0 5 
N 0 = 0 
I N 0 = 0 
G O T O 1 0 8 
I F S T = N R E C - 1 
I F ( T E S T + 1 5 5 5 2 ) 3 1 , 3 2 , 3 1 
C 0 R R ( N 0 + 2 , 1 ) = I 
C O R 4 ( N O + 2 , 2 ) = A 
C 0 R R ( N 0 + 2 , 3 ) = B 
C 0 R 4 ( N 0 + 2 , 4 ) = C 
C 0 R R ( N 0 + 2 , 5 ) = D 
C O R * ( N O + 2 , 6 ) = E 
C 0 R R ( N 0 + 2 , 7 ) = F 
C 0 R R ( N 0 + 2 , 8 ) = G 
C 0 R < ( N 0 + 2 , 9 ) = H 
C 0 R < ( N 0 + 2 , 1 0 ) = W 
C 0 R R ( N 0 + 2 , 1 1 ) = X 
C 0 R < ( N 0 + 2 , 1 2 ) = Y 
C 0 R 1 0 6 4 n 
C O R 
C O R 1 0 6 5 0 
C O R 1 0 6 6 0 
C O R 1 0 6 7 0 
C O R 1 0 6 9 0 
COR 1 0 7 0 0 
C O R 1 0 7 1 0 
COR 1 0 7 2 0 
C 0 R 1 0 7 3 0 
COR 1 0 7 4 0 
C 0 R 1 0 7 5 0 
C 0 R 1 0 7 6 0 
C O R 1 0 7 R 0 
COR 1 0 7 9 0 
C O R 1 0 8 0 0 
COR 1 0 8 1 0 
C 0 R 1 0 8 2 0 
COR 1 0 8 3 0 
C O R 1 0 8 4 n 
COR 1 0 8 6 0 
C O R 1 0 8 7 0 
C 0 R 1 0 8 8 0 
COR 1 0 8 9 0 
COR 1 0 9 1 0 
C O R 1 0 9 2 0 
COR 1 0 9 3 0 
C O R 1 0 9 4 0 
C O R 1 0 9 5 0 
C 0 R 1 0 9 7 0 
C O R 1 0 9 8 0 
C 0 R 1 0 9 9 0 
C O R 1 1 0 0 0 
COR 1 1 0 1 0 
C 0 R 1 1 0 2 0 
C 0 R 1 1 0 3 0 
C O R 1 1 0 4 0 
COR 1 1 0 5 0 
C 0 R 1 1 0 6 0 
COR 1 1 0 7 0 
COR 1 1 0 9 0 
108 
3 2 
66 
C - -
C - -
c— 
c — 
c— 
c — 
3 3 
3 6 
3 5 
3 9 
4 2 
4 0 
4 3 
4 1 
4 4 
3 8 
4 7 
4 5 
C 0 R * t N 0 + 2 , 1 3 l = Z C O R l l l O O 
C 0 R R ( N 0 + 2 , 1 4 ) = J A C O R l l l l O 
C A L L I N C R I J , N I , J A , P , N O I C 0 R 1 1 1 2 0 
G O T O 3 3 
C O R R I N O + 2 , 1 1 = 1 C 0 R 1 1 1 5 0 
C O R R I N O + 2 , 2 l = A C 0 R 1 1 1 6 0 
D O 6 6 [ X = 3 , 1 3 C 0 R 1 1 1 7 0 
C O R R I N O + 2 , I X 1 = 0 . C O R 1 1 1 8 0 
C O R < I N O + 2 , 1 4 I = J A 
C A L L I N C R I J , N I , J A , P , N O I C O R 1 1 2 0 0 
- C O N V E R T D A T E T O DAY N U M B E R . S T O R E D A T E A N D T I M E I N E A C H C O R R 
- R E C O R D , U S I N G J U L A N T O C H A N G E D A T E I F N E C E S S A R Y . L I N E A R L Y 
- I N T E R P O L A T E A L L O T H E R E L E M E N T S OF T H E R E C O R D S . S T O R E NEW L I N E 
- N U M B E R S . 
Y E A R = M 0 D I Y E A R , 1 9 0 0 I 
I = C [ R R I 1 , 1 ) 
J J N 0 = N 0 + 1 
DO 3 5 I K = 2 , J J N 0 
I F I C O R R I I K - 1 , 2 1 - 2 1 1 3 6 , 3 7 , 3 7 
C O R R I I K , 1 ) = ! C 0 R 1 1 4 0 0 
C C R R I I K , 2 l = C 0 R R I I K - l , 2 l + 3 
GO T O 3 5 C 0 R 1 1 4 2 0 
I 0 A Y = 0 
C A L L J U L A N I Y E A R , I O A Y , I M N T H , I I 
I D A Y = I D A Y + 1 C 0 R 1 1 4 3 0 
1 = 0 C O R 1 1 4 4 0 
I M N T H = 0 C n R 1 1 4 5 0 
C A L L J U L A N I Y E A R , I D A Y , I M N T H , I ) C 0 R 1 1 4 6 0 
C [ R R I I K , 1 ) = I 
C O R R I I K , 2 1 = 0 C 0 R 1 1 4 8 0 
C C M T I N U E C n R 1 1 4 9 0 
0 0 3 8 I K = 3 , 1 2 c n R 1 1 5 0 0 
I F I C [ R R I 1 , I K I - C 0 R R I N 0 + 2 , I K I I 3 9 , 4 0 , 4 1 C 0 R 1 1 5 1 0 
A I N C = I C n R R I N 0 + 2 , I K I - C 0 R R I l , I K I I / I N 0 + l t C O R 1 1 5 2 0 
DO 4 2 J A = 2 , J J N 0 
C O R R I J A , I K t = C n R R ( J A - l , I K I + A I N C C O R 1 1 5 4 0 
GO T O 3 8 m R l l ^ O 
DO 4 3 J A = 2 , J J N 0 
C n R R I J A , l K I = C 0 R 4 I J A - l , I K I C 0 R 1 1 2 3 0 
G O T O 3 8 C 0 R 1 1 2 4 0 
A I N C = I C O R * I 1 , I K I - C O R R I N O + 2 , I K I ) / I N O + 1 I C 0 R 1 1 2 5 0 
D O 4 4 J A = 2 , J J N 0 
C O R R I J A , I K I = C n a i l J A - l , I K t - A I N C C 0 R 1 1 2 7 0 
C O N T I N U E C O R 1 1 2 8 0 
D O 4 5 J A = 2 , J J N 0 
C 0 R R I J A , 1 3 I = J S P A C C n R 1 1 3 0 0 
I F I C 0 R R I J A , 2 I - 1 I 4 7 , 4 7 , 4 6 
C O R R I J A , 1 4 I = C O R R I J A - 1 , 1 4 1 + 1 C O R 1 1 3 2 0 
GO T O 4 5 C 0 R 1 1 3 3 0 
C O R R I J A , 1 4 ) = C 0 R R I J A - 1 , 1 4 1 + 2 C O R 1 1 3 4 0 
C O N T I N U E C 0 R 1 1 3 5 0 
N R E C = L A S T + 1 C 0 R 1 1 5 5 0 
D O 4 8 J A = 2 , J J N 0 
I F I C O R R I J A , l ) - l t 4 9 , 5 0 , 4 9 C 0 R 1 1 5 7 0 
P A G E 
5 0 
5 1 
4 9 
201 
200 
202 
1 2 5 
C 
c— 
2 5 
5 4 
5 5 
5 6 
5 9 
60 
6 2 
I F ( C 0 R R ( J A , 2 ) - 1 ) 4 9 , 5 1 , 4 9 
N R E C = N A E C + 1 
I C 0 R = C 0 R R ( J A , 3 ) 
I F ( I C C R ) 2 0 0 , 2 0 1 , 2 0 0 
T E S T = C I N T 
G O T O 2 0 2 
T E S T = I N T 
I = C 0 R R ( J A , 1 ) 
J B = C 0 R R ( J A , 1 4 ) 
W R I T E ( I ' N R E C ) T E S T , I , ( C 0 R R ( J A , J K ) , J K = 2 , 1 3 ) , J B 
C H N T I N U E 
N 0 = 0 
N R E C = I F 5 T + 1 
I F ( P - J A ) 2 5 , 2 5 , 1 2 5 
I F ( J ) 2 1 , 1 3 , 2 1 
- T E S T F O R G A P A T E N D O F Y E A R T H A T I S 4 OR L E S S R E C O R D S L O N G . 
I F ( K N O - 5 ) 5 4 , 5 2 , 5 2 
I F ( I N O - 1 ) 5 5 , 5 2 , 5 2 
I F ( K N n + N 0 ^ 5 ) 5 6 , 5 2 , 5 2 
N R E C = N A X 
. R E A D B A C K W A R D S F R O M E N D O F Y E A R U N T I L C O R R E C T R E C O R D I S F O U N D . 
' S T O R E I T I N R E C O R D 1 O F C O R R A R R A Y AND S T O R E N U M B E R O F M I S S I N G 
. R E C O R D S I N L N O 
R E A D f l ' N R E C ) T E S T , I , A , B , C , D , E , F , G , H , H , X , Y , Z , J A 
I F ( T E S T - J C A L M ) 6 0 , 6 1 , 6 0 
I F ( T E S T - J S P A C ) 6 2 , 6 3 , 6 2 
L N 0 = L N 0 + 1 
N R E C = N R E C - 2 
GO T O 5 9 
C n R 4 ( l , l ) = I 
C 0 R R ( 1 , 2 ) = A 
DO 6 4 I X = 3 , 1 3 
C 0 R R ( 1 , I X ) = 0 . 
C 0 R 4 ( 1 , 1 4 ) = J A 
GO T O 6 7 
C 0 R < ( 1 , 1 ) = I 
C 0 R R ( 1 , 2 ) = A 
C 0 R < ( 1 , 3 ) = % 
C 0 R R ( 1 , 4 ) = C 
C n R 4 ( l , 5 ) = D 
C 0 R R ( 1 , 6 ) = E 
C 0 R 4 ( 1 , 7 ) = F 
C 0 R R ( 1 , 8 ) = G 
C 0 R t ( l , 9 ) = H 
C 0 R R ( 1 , 1 0 ) = W 
C 0 R 4 ( 1 , 1 1 ) = X 
C 0 R R ( 1 , 1 2 ) = Y 
C n R 4 ( l , 1 3 ) = Z 
C 0 R * ( 1 , 1 4 ) = J A 
R E A D S T A R T O F Y E A R U N T I L C O R R E C T R E C O R D I S F O U N D AND S T O R E I T . 
S T O R E N U M B E R OF M I S S I N G R E C O R D S TN J N O 
CnR1159n 
CnR11600 
C O R 1 1 6 1 0 
C O R 1 1 6 2 0 
cnRii63n 
C O R 1 1 6 4 0 
C O R 
C O R 
C O R 
C O R 1 1 6 6 0 
C O R 1 1 6 7 0 
C O R 1 1 6 9 0 
C O R 1 1 7 1 0 
C O R 1 1 7 2 0 
C 0 R 1 1 7 3 0 
C O R l 
C O R 1 1 7 8 0 
C O R 1 1 7 9 0 
COR 1 1 8 0 0 
C 0 R 1 1 8 1 0 
C n R 1 1 8 2 0 
C O R 1 1 8 3 0 
COR11860 
C O R 1 1 8 5 0 
C 0 R 1 1 A 6 0 
C O R 1 1 8 7 0 
COR 1 1 8 8 0 
C O R 1 1 8 9 0 
COR 1 1 9 0 0 
C 0 R 1 1 9 1 0 
COR 1 1 9 2 0 
C O R 1 1 9 3 0 
COR 1 1 9 4 0 
C O R 1 1 9 5 0 
COR 1 1 9 6 0 
C O R 1 1 9 7 0 
COR 1 1 9 8 0 
C 0 R 1 1 9 9 0 
C 0 R 1 2 0 0 0 
C O R 1 2 0 1 0 
COR 1 2 0 2 0 
C O R 1 2 0 3 0 
c— 
6 7 
7 2 
68 
7 0 
7 3 
C — 
C - -
C — 
7 4 
7 6 
7 9 
7 7 
80 
7 8 
81 
7 5 
C — 
C - -
C - -
N R E C = 2 
R E A D ( I ' N R E C ) T E S T , I , A , B , C , n , E , F , G , H , W , X , Y , Z , J A 
I F ( T E S T - J C A L M ) 6 8 , 6 9 , 6 8 
I F ( T E S T - J S P A C ) 7 0 , 7 1 , 7 0 
j N n = j N n + i 
G O T O 7 2 
K A = L N 0 + J N 0 + 2 
C C R R ( K A , 1 ) = I 
C n R 4 ( K A , 2 ) = A 
D O 7 3 I X = 3 , 1 3 
C 0 R R ( K A , I X ) = 0 . 
C 0 R * ( K A , 1 4 ) = J A 
GO TO 7 4 
K A = L N 0 + J N 0 + 2 
C 0 R R ( K A , 1 ) = I 
C G R R ( K A , 2 ) = A 
C 0 R R ( K A , 3 ) = B 
C 0 R * ( K A , 4 ) = C 
C 0 R R ( K A , 5 ) = 0 
C C R t ( K A , 6 ) = E 
C 0 R R ( K A , 7 ) = F 
C 0 R l ( K A , 8 ) = G 
C 0 R R ( K A , 9 ) = H 
C 0 R 4 ( K A , 1 0 ) = W 
C 0 R R ( K A , 1 1 ) = X 
C 0 R 4 ( K A , 1 2 ) = Y 
C 0 R R ( K A , 1 3 ) = Z 
C 0 R 4 ( K A , 1 4 ) = J A 
- I N T E R P O L A T E T H E M I S S I N G R E C O R D S 
D O 7 5 I K = 3 , 1 2 
I F ( C 0 R R ( 1 , I K ) - C 0 R R ( K A , I K ) ) 7 6 , 7 7 , 7 8 
A I N C = ( C O R 4 ( K A , I K ) - C O R R ( 1 , I K ) ) / ( K A - 1 ) 
K K A = K A - 1 
DO 7 9 J A = 2 , K K A 
C 0 R R ( J A , I K ) = C 0 R R ( J A - 1 , I K ) + A I N C 
GO T O 7 5 
K K A = K A - 1 
D O 8 0 J A = 2 , K K A 
C 0 R R ( J A , I K ) = C 0 R R ( J A - 1 , I K ) 
GO T O 7 5 
A I N C = ( C 0 A R ( 1 , I K ) - C 0 R R ( K A , I K ) ) / ( K A - 1 ) 
K K A = K A - 1 
n o 8 1 J A = 2 , K K A 
C O R t ( J A , I K ) = C O R l ( J A - l , I K ) - A I N C 
C O N T I N U E 
K K A = K A - 1 
DO 8 2 J A = 2 , K K A 
C 0 R t ( J A , 1 3 ) = J S P A C 
S T C R E C C R 4 E C T T I M E S , D A Y N U M B E R A N D L I N E C O U N T . 
I F ( C 0 R R ( J A - 1 , 2 ) - 2 1 ) 8 3 , 8 4 , 8 4 
C 0 R R ( J A , 2 ) = C 0 R A ( J A - l , 2 ) + 3 
C n R 1 2 0 4 0 
C O R 1 2 0 5 0 
C 0 R 1 2 0 6 0 
C 0 R 1 2 0 7 0 
C O R 1 2 0 8 0 
C 0 R 1 2 0 9 0 
C O R 1 2 1 0 0 
C 0 R 1 2 1 1 0 
C O R 1 2 1 2 0 
COR 1 2 1 3 0 
C O R 1 2 1 4 0 
C n R 1 2 1 5 0 
C O R 1 2 1 6 0 
C 0 R 1 2 1 7 0 
C 0 R 1 2 1 8 0 
C 0 R 1 2 1 9 0 
C O R 1 2 2 0 0 
C 0 R 1 2 2 1 0 
C O R 1 2 2 2 0 
C 0 R 1 2 2 3 0 
C O R 1 2 2 4 0 
COR 1 2 2 5 0 
C O R 1 2 2 6 0 
COR 1 2 2 7 0 
C n R 1 2 2 A 0 
C 0 R 1 2 2 9 0 
C n R 1 2 3 0 0 
COR 1 2 3 1 0 
COR 1 2 3 2 0 
COR 1 2 3 3 0 
COR 1 2 3 4 0 
C n R 1 2 3 6 0 
C 0 R 1 2 3 7 0 
C n R 1 2 3 9 0 
C O R l 
C O R l 
C O R l 
C O R l 
C O R l 
P A G E 
8 0 1 
8 00 
802 
803 
82 
2 0 3 
2 0 5 
88 
9 3 
9 2 
9 1 
2 0 7 
206 
208 
9 3 0 
5 2 
3 0 0 
C 0 R 3 ( J A , 1 ) = C 0 R R ( J A - 1 , 1 ) 
I F ( C O R A ( J A - 1 , 1 4 ) - P ) 8 0 0 , 8 0 1 , 8 0 1 
C 0 R * ( J A , 1 4 ) = 1 
G O T O 8 2 
C 0 R * ( J A , 1 4 ) = C 0 R R ( J A - 1 , 1 4 ) + 1 
G O T O 8 2 
C O R R f J A , 2 ) = 0 
C 0 R 4 ( J A , 1 ) = 1 
I F ( C 0 R R ( J A - 1 , 1 4 ) - P ) 8 0 3 , 8 0 2 , 8 0 2 
C 0 R l ( J A , 1 4 ) = l 
G O T O 8 2 
C 0 R t ( J A , 1 4 ) = C 0 a i ( J A - l , 1 4 ) + 2 
C O N T I N U E 
I F ( L N O ) 8 9 , 8 9 , 9 0 
I X L = 2 
G O T O 9 3 
N R E C = M A X - L N 0 + 1 
DO 8 8 I X = 1 , L N 0 
I C 0 R = C 0 R R ( I X + 1 , 3 ) 
I F ( I C r R ) 2 0 3 , 2 0 4 , 2 0 3 
T E S T = C I N T 
GO T O 2 0 5 
T E S T = I N T 
I = C 0 R 4 ( I X + 1 , 1 ) 
J B = C 0 R R ( I X + 1 , 1 4 ) 
W R I T E ( I ' N R E C ) T E S T , I , ( C 0 R R ( I X + 1 , J K ) , J K = 2 , 1 3 ) , J B 
I X L = I X + 2 
C r W T I N U E 
I F ( J N O ) 9 1 , 9 1 , 9 2 
N R E C = 2 
no 930 IX=IXL,5 
I C n R = C 0 R R ( I X , 3 ) 
I F ( I C O R ) 2 0 6 , 2 0 7 , 2 0 6 
T E S T = C I N T 
G O T O 2 0 8 
T E S T = I N T ' 
I = C C R R ( I X , 1 ) 
J R = C 0 A 4 ( I X , 1 4 ) 
W R I T E ( I ' N R E C ) T E S T , I , ( C 0 R R ( I X , J K ) , J K = 2 , 1 3 ) , J B 
C O N T I N U E 
I F P A R A = 1 E X E C U T E L I S T I N G P R O G R A M , I F N O T C A R R Y ON 
S E C C N D C O R R E C T I O N P R O G R A M 
W R I T E ( 3 , 3 0 0 1 
F O R M A T ( I H , ' C 0 R R 2 E X E C U T E D ' ) 
I F ( P A R A - 1 ) 9 4 , 9 4 , 9 5 
C A L L L I N K ( L I S T O ) 
C A L L L I N K ( C 0 R R 3 ) 
E N D 
9 4 
9 5 
9 6 
/ / D U P 
D E L E T 
S T O R E C I L 
f I L E S ( l , T O N G , l ) 
C C F N n 
C O R l 
C O R l 
C O R l 
C O R l 
C O R l 
C O R l 
C O R l 
I^Rl 
C O R 1 2 4 0 0 
C O R 1 2 4 4 0 
C 0 R 1 2 4 5 0 
C 0 R 1 2 4 6 0 
C n R 1 2 4 7 0 
C 0 R 1 2 4 8 0 
C 0 R 1 2 5 0 0 
C n R 1 2 5 1 0 
C 0 R 1 2 5 2 0 
C 0 R 1 2 5 3 0 
a n R 1 2 5 5 0 
C O R 1 2 5 6 0 
C n R 1 2 5 7 0 
C 0 R 1 2 5 8 0 
C 0 R 1 2 5 9 0 
C 0 R 1 2 6 1 0 
C O R 1 2 6 3 0 
COR 1 2 6 6 0 
C 0 R R 2 
C 0 R R 2 C 0 R R 2 
/ / J M X //FW 
* L I S T A L L 
WORn I N T E G E R S 
o E X T E W n E n P R E C I S I O N 
* N n M P R O C E S S PROGRAM 
S U R R O U T I N E I N C R ( J , N I , J A , P , N O ) 
I F ( P - J A ) 1 , 2 , 1 
1 I F ( J ^ ^ ) 3 , 4 ^ 
4 j=n 
GO T O 3 
? W R I T E r ^ 7 ) NO 
7 FORMAT ( I H , ' ENO OF YEAR R E A C H E D W I T H N 0 = 
3 RETURN 
FND // rup 
t n c L E T F 
* S T r W E 
,13) 
TNCROOlO 
INCR002n 
INCR0030 
TNC%on4n 
TNCR0050 
TNCROOAO 
r N C R 0 0 7 0 
TNCRonmn 
INCR0090 
I N C R 
I N C R 
/ / J O B X 
/ / * A 4 - 4 / P A G E / T E S T C U 3 R 2 V E K S I U N 1 
/ / FAR C n R 4 3 V E R S I O N 1 M O n i F I C A T I O N 0 2 1 . 9 . 1 9 7 0 
* i n C S ( D I S K , 1 4 4 3 P R I N T E R , M A G N E T I C T A P E , C A R D ) 
» L I S T A L L 
e O N F w n K H I N T E G E R S 
C E X T E N D E H P R E C I S I O N 
e N C N P R O C E S S PROGRAM 
D E F I N E F I L E 1 ( 3 0 0 0 , 4 € , U , N R E C ) 
D E F I N E F I L E 2 0 1 ( 3 0 1 , 5 , U , J R E C ) 
I N T E G E R T E S T , Y E A R , P , S U R , S U B C , T T E S T 
D I M E N S I O N N A M F L ( 4 ) , I T I T L ( 3 6 ) 
D I M E N S I O N N M A G ( 3 ) 
DATA N M A G ( 1 ) / ' M 9 ' / , N M A G ( 2 ) / ' ' / , N M A G ( 3 ) / ' ' / 
C A L L N E X T M ( 5 , N M A G , N , M ) 
C T H I S PROGRAM C O R R E C T S G A P S OF MORE T H A N FOUR R E C O R D S I N SRWRO 
C O U T P U T AND S T O R E S T H E C O R R E C T E D O U T P U T ON M A G N E T I C T A P E . 
C NO = C H E C K S WHETHER A G A P H A S R E F N F O U N D OR NOT 
C J = C O U N T FOR NUMBER OF D I S K R E C O R D S R E A D 
^ M = C O U N T OF NUMBER O F R E C O R D S W R I T T E N T O T A P E 
C A L L T S T O P 
N 0 = 0 
C I N T = - i n 9 4 4 
J S P A C = 1 6 4 4 R 
J C A L M = - 1 5 5 5 2 
S U S = - 7 6 1A 
S U A C = - 6 0 A 0 
I N T = - 1 4 0 1 6 
J = 0 
M = 0 
R E A D ! 2 , 1 ) N A M F L , P , M A X 
I F H R V A T ( A A 2 , 2 X , 2 ( I 5 ) ) 
C A L L D F T ( 2 , N A M F L , I E R R ) 
I F ( I E K t ) 2 , 3 , 2 
? W R I T E ( 3 , 4 ) l E R K 
4 FORMAT ( ' I E R 4 = ' , I 2 , ' I N C 0 R 4 3 ' ) 
C A L L E X I T 
4 R E A D ^ , 5 ) n ^ T L 
5 FORMAT ( 3 6 A 2 ) 
W R I T E ( 3 , 6 ) I T I T L 
W R I T E ( 5 , 6 ) I T I T L 
A FORMAT ( 1 H 1 , 2 4 ( / ) , 4 4 X , 3 A A ? ) 
M = M + 2 5 
C S E T C O U N T S FOR MONTH 
1 3 0 R E A D f l ' N R E C ) M O N T H , Y E A R 
GO T O ( 7 , H , 7 , 9 , 7 , 9 , 7 , 7 , 9 , 7 , 9 , 7 ) , M n N T H 
7 N I = 2 4 A 
GO TO inu 
R I F ( Y E A R - 4 * ( Y E A R / 4 ) ) 1 1 , 1 2 , 1 1 
y N 1 = 2 4 0 
n n i n K m 
11 NI = ^^ 
GO T O 1 0 0 
1 2 N I = 2 3 2 
C R E A D n i S K U N T I L A G A P I S F O U N D . S T O R E L I M I T S OF GAP I N 
C I L S T A N n I F S T 
1 0 0 RFAO ( I ' N K E C ) T E S T , I , A , R , C , n , E , F , G , H , W , X , Y , Z , J A 
J = J + 1 
I F ( T E S T - J S P A C ) 1 3 , 1 4 , 1 3 
] 3 I F ( T F S T - J C A L M ) 1 5 , 1 4 , 1 5 
1 5 I F ( T E S T - I N T ) 1 7 , 1 4 , 1 7 
1 4 I F ( N O ) 9 9 9 , 1 6 , 9 9 9 
1 5 I F ( P - J A ) 1 6 0 , 7 0 , 1 6 0 
1 6 0 I F ( J - N I ) 1 0 0 , 2 9 , 1 0 0 
? 9 J = 0 
GO TO 1 3 0 
1 7 N 0 = N 0 * 1 
I F ( J A - 1 ) 3 1 , 1 0 0 , 3 1 
3 1 I F ( N O - 1 ) 3 3 , 3 5 , 3 3 
3 5 I L S T = N K F C - 2 
3 4 I F ( P - J A ) 3 4 , 3 6 , 3 4 
16 NWHC=2 
GO T O 1 0 0 
3 4 I F ( J - N I ) 1 0 0 , 3 n , 1 0 0 
3H J = 0 
GO T O 1 3 0 
9 9 9 N E % T = N A E C 
I F S T = N K E C - 1 
C C A L C U L A T E NUMKEH OF R E C O R n S T O RF F O L O F W I N 
N n A E C = I F S T - I L S T - l 
I F ( N 0 W E C - 2 * ( N 0 4 E C / 2 ) ) 4 0 , 4 1 , 4 0 
4 0 I N = ( N 0 R E C + l ) / 2 
GO T O 4 2 
4 1 I N = N n K F C / 2 
C F O L D I N F I S S T H A L F O F D A T A , K E E P I N G C O R R E C T H A T E , T I M E AND L I N E 
C N U M B E R . I F THE END OF YEAR I S R E A C H E D , A L T E R 
C N R E C A C C O x n i N G L Y 
4 2 DO 4 3 J K = 1 , I N 
J Y = J K - 1 
N R E C = I L S T - J Y 
I F ( N R E C ) 4 2 0 , 4 2 0 , 4 3 0 
4 2 0 N:RFC = M A X + N * E C 
GO T O 4 4 
4 3 0 I F ( N R F C - M A X ) 4 4 , 4 4 , 4 5 
4 5 N R F C = N A E C - M A X 
44 R E A D ( I ' N R E C ) T E S T , I , A , P , C , n , E , F , G , H , W , X , Y , 7 , J A 
I F ( 1 - 3 1 ) 4 6 , 4 6 , 4 3 
4 6 N R F C = I L S T + J K 
I F ( N R E C ) 4 7 , 4 7 , 4 8 
4 7 N R F C = % A X + N R E C 
G O T O 4 9 
4 8 I F I N R E C - M A X I 4 9 , 4 9 , 5 1 
5 1 N R E C = N R E C - M A X 
4 9 H E A D l l ' N R E C ) T T E S T , I I , A A , m R , C C , r m , E E , F F , G G , " H , W W , X X , Y Y , Z Z , J J A 
I F I 1 1 - 3 1 I 1 4 9 , 1 4 9 , 4 9 
1 4 9 N R E C = N R E C - 1 
Z = J S P A C 
I F I T E 5 T - J C A L M I 5 0 , 5 2 , 5 0 
5 2 T E S T = S U B C 
W R I T E l l ' N R E C I T E S T , I I , A A , R , C , n , E , F , G , H , W , X , Y , Z , J J A 
G O T O 4 3 
5 0 T E 5 T = S U B 
W R I T E ( I ' N R E C I T E S T , I I , A A , m , C , n , E , F , G , H , W , X , Y , Z , J J A 
4 3 C O N T I N U E 
I F ( N 0 R E C - 2 » I N 0 R E C / 2 I I 5 5 , 5 6 , 5 5 
5 5 I N = ( N [ W E C - l l / 2 
G O T O 5 7 
5 6 I N = N 0 R E C / 2 
C F O L D I N S E C O N D H A L F O F D A T A S I M I L A R L Y 
5 7 DO 5 8 0 J K = 1 , I N 
J Y = J K - 1 
N R E C = I F S T + J Y 
I F ( N R E C ) 5 8 , 5 8 , 5 9 
5 8 N R E C = M A X + N R E C 
GO T O 6 1 
5 9 I F I N R E C - M A X I 6 1 , 6 1 , 6 2 
6 2 N R E C = N R E C - M A X 
6 1 R E A D ( I ' N R E C I T E S T , I , A , R , C , D , E , F , G , H , W , X , Y , Z , J A 
I F ( 1 - 3 1 1 6 3 , 6 3 , 6 1 
6 3 N R E C = I F S T - J K 
I F I N R E C I 6 4 , 6 4 , 6 5 
6 4 N R E C = M A X + N * E C 
GO T O 6 6 
6 5 I F I N R E C - M A X I 6 6 , 6 6 , 6 7 
6 7 N R F C = N R E C - M A X 
6 6 R F A D I I ' N R E C I T T F S T , I I , A A , m R , C C , D n , E E , F F , G G , H H , W W , X X , Y Y , Z Z , J J A 
I F I 1 1 - 3 1 1 1 6 6 , 1 6 6 , 6 6 
1 6 5 N R E C = N R E C - 1 
Z = J S P A C 
I F I T E S T - J C A L M I 6 8 , 6 9 , 6 8 
6 9 T E S T = S U R C 
W R I T E I I ' N R E C I T F S T , I I , A A , R , C , D , F , F , G , H , W , X , Y , Z , J J A 
GO T O 5 8 0 
6 8 T E S T = S U P 
W R I T E I I ' N R E C I T F S T , I I , A A , m , C , D , E , F , G , H , W , X , Y , Z , J J A 
5 8 0 C W T I W ^ 
C T E S T F O R E N D OF Y E A R . I F N O T , R E A D N E X T R E C O R D , O T H E R W I S E W R I T E 
C C O R R E C T E D D I S K F I L E T O MAG T A P E 
N R E C = N E X T 
N 0 = 0 
I F I N R E C - M A X I 1 6 , 7 0 , 7 0 
7 0 N R E C = 1 
J = 0 
7 1 R E A D ( I ' N K E C ) M O N T H , Y E A R 
C n T O ( 7 2 , 7 3 , 7 2 , 7 4 , 7 2 , 7 4 , 7 2 , 7 2 , 7 4 , 7 2 , 7 4 , 7 2 ) , M O N T H 
7 2 N I = 2 4 H 
G O T O 7 5 
7 4 I F ( Y E A R - 4 * ( Y E A d / 4 ) ) 7 6 , 7 7 , 7 6 
7 4 N I = 2 4 0 
GO T O 7 5 
7 6 N I = 2 2 4 
GO T O 7 5 
7 7 N I = 2 3 2 
7 5 C A L L T I T L E ( M O N T H , Y E A R , M ) 
L = n 
K = l l 
7 d R E A D ( I ' N R E C ) T E S T , I , A , R , C , n , E , F , G , H , W , X , Y , Z , J A 
J = J + 1 
I F ( T E S T - J S P A C ) 7 9 , 8 0 , 7 9 
7 9 I F ( T E S T - J C A L M ) 8 1 , 8 2 , 8 1 
8 1 I F ( T E S T - I N T ) 8 3 , 8 4 , 8 3 
H 3 I F ( T E S T - C I N T ) 8 5 , 8 6 , 8 5 
8 5 I F ( T E S T - S U R ) 8 7 , 8 8 , 8 7 
4 0 W R I T F ( 5 , 8 9 ) I , A , 8 , C , n , F , F , G , H , U , X , Y , Z , J A 
R 9 F O R M A T ( I H , 1 X , I 2 , F 7 . 2 , F R . 2 , F 6 . 1 , F 7 . 1 , F 9 . 3 , 4 F 7 . 1 , F 6 . 1 , F 9 . 1 , F 1 0 . 2 , 2 
1 % X , I 4 ) 
G O T O 2 0 0 
4 2 W R I T E ( 5 , 9 0 ) I , A , J A 
9 0 F O R M A T ( I H , 1 X , I 2 , F 7 . 2 , ' C A L M : , 9 7 X , I 4 ) 
GO T O 2 0 0 
8 4 W R I T E ( 5 , 9 1 ) I , A , R , C , n , E , F , G , H , W , X , Y , J A 
4 1 FOWMAT (]H , 1 X , I 2 , F 7 . 2 , F 8 . 2 , F 6 . 1 , F 7 . 1 , F 9 . 3 , 4 F 7 . 1 , F 6 . 1 , F 9 . 1 , 14 
1 X , ' I N T E R P 0 L A T E 0 ' , 6 X , I 4 ) 
GO T O 2 0 0 
W R I T E ( 5 , 9 2 ) I , A , J A 
9 2 F C K M A T ( I H , 1 X , I 2 , F 7 . 2 , ' C A L M ' , 7 7 X , ' I N T E R P O L A T E D ' , 8 X , 1 4 ) 
GO T O 2 0 0 
4 8 W R I T E ( 5 , 9 3 ) I , A , R , C , n , E , F , G , H , W , X , Y , J A 
9 3 F O R M A T ( I H , 1 X , I 2 , F 7 . 2 , F 8 . 2 , F 6 . 1 , F 7 . 1 , F 9 . 3 , 4 F 7 . 1 , F 6 . 1 , F 9 . 1 , 1 4 
1 X , ' S U " S T 1 T U T E 0 ' 6 X , I 4 ) 
G O T O 2 0 0 
H 7 W R I T E ( 5 , 9 4 0 ) I , A , J A 
9 4 0 F O R M A T ( I H , 1 X , I ? , F 7 . 2 , ' C A L M ' , 7 9 X , ' S U R S T I T U T E n ' , 7 X , I 4 ) 
2 0 0 M = M + 1 
L = L + 1 
K = K + 1 
I F ( L - 8 ) 9 4 , 9 5 , 9 4 
9 5 W R I T E ( 5 , 2 5 ) 
2 5 F O R M A T f l H ) 
M = M + 1 
K=K+1 
L = 0 
9 4 I F ( P - J A ) 2 6 , 2 7 , 2 6 
2 6 I F ( J - N I ) 2 8 , 2 9 0 , 2 8 
2 8 I F ( 5 6 - K ) 7 5 , 7 5 , 7 8 
2 9 0 J = 0 
G O T O 7 1 
W R I T E ( ^ , 3 0 ) M 
3 0 FCRMAT ( I H END O F Y E A R ' , 1 4 , ' R E C O R D S H A V E B E E N T R A N S F E R R E D 
1 T O M A G N E T I C T A P E ' ) 
C END T A P E F I L E AND S T O R E F I L E NUMBER ON D I S K . E X E C U T E M A L I S 
C T O L I S T T A P E 
E N D F I L E 5 
M = 1 
C A L L S T O R M ( N M A G , N , M ) 
R E W I N D 5 
C A L L L I N K ( M A L I S ) 
END 
/ / n u p 
D E L E T C 0 R R 3 
S T O R E C I L 1 C 0 R R 3 C 0 R R 3 
F I L E S ( 2 n i , M F I L E , 0 ) 
F I L E S ( 1 , T E S T , 1 ) 
C C E N D 
VERSIHN 1 MUniFTCATinN 1 137 
/ / J O B X 
/ / F O R M A L I S 
L I S T A L L 
I O C S ( C A R D , 1 4 4 3 P R I N T E R , M A G N E T I C T A P E ) 
E X T E N D E D P R E C I S I O N 
ONE WORD I N T E G E R S 
N C N P R O C E S S P R O G R A M 
C N . I . O P R O G R A M 1 3 7 - M A L I S 
D I M E N S I O N L I S T ( 7 2 ) 
R F A D ( 2 , 1 0 0 ) N 
1 0 0 F O R M A T ( 1 4 ) 
C A L L F I N D M ( 5 , N , 1 ) 
C I N P U T F I L E N U M B E R A N D P O S I T I O N M A G N E T I C T A P E 
R E A D ( 2 , 1 0 0 ) M 
DO 1 J = 1 , M 
R F A D ( 5 , 1 0 1 ) L I S T 
W R I T E ( 3 , 1 0 1 ) L I S T 
1 0 1 F O R M A T ( 7 2 A 2 ) 
1 Cm^ -INUE 
C A L L E X I T 
E N D 
* D E L E T 1 M A L I S 
* S T O R E C I L 1 M A L I S M A L I S 
t C C E N D 
M A L S O O O O 
M A L S O O i n 
M A L S 0 0 2 0 
M A L S O O S n 
M A L S 0 0 4 0 
M A L S 0 0 5 0 
M A L S 0 0 6 0 
M A L S 0 0 7 0 
M A L S 0 0 8 0 
M A L S 0 0 9 0 
M A L S O l O O 
M A L S O l l O 
M A L S 0 1 2 0 
M A L S 0 1 3 0 
M A L S 0 1 4 0 
" A L S O 1 5 0 
M A L S 0 1 6 0 
M A L S 0 1 7 0 
M A L S 0 1 8 0 
M A L S 0 1 9 0 
M A L S 0 2 0 0 
M A L S 0 2 1 0 
M A L S 0 2 2 0 
M A L S 0 2 3 0 
V E R S I O N 2 M C n i F I C A T I G N 0 1 . 1 2 . 7 0 
/ / J O B X 
/ / * J O R S E 4 I A L N U M B E R 1 8 9 9 3 
/ / * D A T E 4 . 1 . 1 9 7 1 
/ / FOR S E T L A 
* L I S T A L L 
* E X T E N D E D P R E C I S I O N 
* O N E WORD I N T E G E R S 
C N O N P R O C E S S P R O G R A M 
I N T E G E R R I , N A M T ( 3 ) S E T L 0 0 0 4 
I N T E G E R S W P A ( 4 2 ) , S C A T ( 4 0 , 3 7 ) , H S ( 1 0 2 ) , H M A X ( 1 0 2 ) , T Z ( 2 , 2 2 ) , T I T L E ( 3 6 ) S E T L 0 0 0 5 
I N T E G E R S , Y E A R , D A T E S ( 3 0 ) , P , P I , R S E T L 0 0 0 6 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , I I , T I T L E , S , N A M S E T L 0 0 0 7 
u T , M , Y E A R , D A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , K N T , I H M A X , R I S E T L 0 0 0 8 
C S E T L 0 0 0 9 
C T H I S L I N K S E T S L A B = 1 T H E N C A L L S WAST S E T L O O l O 
C S E T L O O l l 
L A R = 1 
I R E C 
J R E C 
K R E C 
L R E C 
H R E C : 
N R E C : 
I I = ( 
DO 1 . = 1 , 4 2 
1 S W P A ( J ) = 0 
DO 2 J = l , 4 0 
DO 2 I K = 1 , 3 7 
2 S C A T ( J , I K ) = 0 
D O 3 J = l , 1 2 0 
H S ( J ) = 0 
3 H M A X ( J ) = 0 
DO 4 J = l , 2 
DO 4 I K = 1 , 2 2 
4 T Z ( J , I K ) = 0 
C A L L L I N K ( W A S T ) 
E N D 
V A R I A B L E A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F D 6 
J R E C ( I C ) = F 9 1 4 
T I T L E ( I C ) = F 9 0 E - F 8 E B 
P ( I C ) = F 8 C 6 
K ( I C ) = F 8 C 0 
J ( I ) = 0 0 0 0 
S C A T ( I C ) = F F D 5 - F A 0 E 
L A B ( I C ) = F 9 1 3 
S ( I C ) = F 8 E A 
K R E C ( I C ) = F 8 C 5 
L ( I C ) = F 8 B F 
I K ( I ) = 0 0 0 1 
H S ( I C ) = F A 0 D - F 9 A 8 
M A X H ( I C ) = F 9 1 2 
N A M T ( I C ) = F 8 E 9 - F 8 E 7 
L R E C ( I C ) = F 8 C 4 
P I ( I C ) = F 8 B E 
S E T L 0 0 1 2 
S E T L 0 0 1 3 
S E T L 0 0 1 4 
S E T L 0 0 1 5 
S E T L 0 0 1 6 
S E T L 0 0 1 7 
S E T L 0 0 1 8 
S E T L 0 0 1 9 
S E T L 0 0 2 0 
S E T L 0 0 2 1 
S E T L 0 0 2 2 
S E T L 0 0 2 3 
S E T L 0 0 2 4 
S E T L 0 0 2 5 
S E T L 0 0 2 6 
S E T L 0 0 2 7 
S E T L 0 0 2 8 
S E T L 0 n 2 9 
S E T L 0 0 3 0 
S E T L 0 0 3 1 
S E T L 0 0 3 2 
H M A X ( I C ) = F 9 A 7 - F 9 4 2 
N ( I C ) = F Q 1 1 
M ( I C ) = F A E 6 
M R E C ( I C ) = F 8 C 3 
K N T ( I C ) = F 8 B D 
T Z ( I C ) = F 9 4 1 -
M M ( T C ) = F 9 i n 
Y E A R ( I C ) = F 8 E 5 
N R E C ( I C ) = F 8 C 2 
y H M A X ( I C ) = F 8 R C 
IREC(IC)=F9]y 
II(IC)=F9nF 
nATFS(IC)=F%E4-r^ r' 
R(IC)=F9C1 
RI(IC)=FPnn 
S T A T E M E N T A L L O C A T I O N S 
1 = 0 0 3 0 2 = 0 0 4 A = 0 0 7 4 4 
F E A T U R E S S u P H O K T E D 
N O N P R O C E S S 
ONE WORD I N T E G E R S 
E X T E N D E D P R E C I S I O N 
C A L L E D S U B P R O G R A M S 
I S T O X S u B S C 
I N T E G E R C C W S T A N T S 
1 = 0 0 0 4 0 = 0 0 0 5 4 2 = 0 0 0 6 4 0 = 0 0 0 7 3 7 = 0 0 0 8 1 2 0 = 0 0 0 9 2 = 0 0 0 A 2 2 = 0 0 0 A 
P A G E 0 2 
K E Q ^ I d E N E N T S F O * S E T L A 
C r W M n N 1 8 6 2 I N S K E L C O M M n N 0 V A R I A B L E S P R O G R A M 168 
: N u n f C C M P I L A T I O N 
S E T L A 
U u P F U N C T I O N C O M P L E T E D 
/ / u u P 
* u F L C T S E T L A 
I TIOW Cn^ PLFTEO 
L 1 S E T L A S E T L A 
C L H , H u I L L S F T L A 
cnaF LOAC MAP 
T Y P E NAME A K G l A K G 2 
*CUW T A R L E 2 1 A 2 O O O C 
- M T T A H L E 2 1 B c O O O E 
?Fin T A % L E 2 1 9 C 0 0 1 0 
* F T V T A B L E 2 1 AC 0 0 2 1 
* V T V T A B L E 2 1 C L ' 0 0 0 9 
* P \ ^ T A B L E 2 1 L 6 0 0 0 % 
M A I N S F T L A 2 1 E A 
p % T S F T L A P I L R 
L I R F S u ^ S C 2 2 A A 2icn 
U [ H F I S T O X 2 2 a 6 2 1 0 0 
PMT W A S T 2 1 U C 
LCK 22L6 2 1 D 3 
2 3 3 C 3 5 7 E 
5 R % A 0 7 4 6 
C L R , S F T L A L u XO 
_ u P F U N C T I O N C O M P L F T E H 
/ / J O B X 
/ / FOR WAST 
LIST A L L 
S X T E N U E O P R E C I S I C N 
ONE WORD I N T E G E R S 
I 0 C 5 I D I 5 K , M A G N E T I C T A P E , 1 4 4 3 P R I N T E R ) 
I O C S ( C A R D ) 
4 0 N P R 0 C E S 5 PROGRAM 
I N T E G E R R I 
V E R S I O N 2 M O D I F I C A T I O N 0 1 . 1 2 . 7 0 
W A S T 0 0 0 4 
I N T E G E R S W P A I 4 2 ) , S C A T ( 4 0 , 3 7 ) , H S t i n 2 l , H M A X I 1 0 2 ) , T Z ( 2 , 2 2 l , T I T L E [ 3 6 l W A S T O n o S 
I N T E G E R S , Y E A R , D A T E S 1 3 0 I , P , P I , R W A S T 0 0 0 6 
D I M E N S I O N M 0 N T H I 4 ) , N A M T I 3 I W A 5 T 0 0 0 7 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , I I , T I T L E , S , N A M W A S T O O O R 
u T , M , Y E A R , D A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , < N T , I H M A X , R I H A S T 0 0 0 9 
D E F I N E F I L E 2 0 1 I 3 0 1 , 5 , U , I L R E C I W A S T O O l O 
C W A S T O O l l 
C T H I S L I N K T E S T S FOR T H E S T A R T OF A S E A S O N AT T H E B E G I N N I N G OF THE W A S T 0 n i 2 
C MAG T A P E , AND S E T S V A R I O U S C O U N T S B E F O R E E X E C U T I N G READW W A S T O n i S 
C———— W A S T 0 0 1 4 
W A S T 0 0 1 5 
1 R E A D ! 2 , 1 0 3 ) NAMT W A S T 0 0 1 6 
] 0 3 F n R M A T f 3 A 2 ) W A S T 0 0 1 7 
W A S T O O I A 
W A S T 0 0 1 9 
W A S T 0 0 2 0 
W A S T 0 0 2 1 
W A S T 0 0 2 2 
W A S T 0 0 2 3 
W A S T 0 0 2 4 
W A S T 0 0 2 5 
W A S T 0 0 2 6 
T E S T F I R S T M O N T H S DATA ON MAG T A P E . I F I T I S NOT T H E B E G I N N I N G O F W A S T 0 0 2 7 
A S E A S O N A B O R T THE J O B , O T H E R W I S E S E T C O U N T S A S F O L L O W S -
S = S E A S O N NUMBER ( J A N - MARCH = 1 ETC ) 
M= MONTH NUMAER 
P = NUMBER OF R E C O R D S I N S E A S O N 
R = N u M B E R OF R E C O R D S I N MONTH 
K= N u M R E R OF R E C O R D S ON P A G E 
L = NUMBER OF R E C O R D S I N DAY 
P I = C O u N T OF R E C O R D S I N S E A S O N W H I C H HAVE B E E N A N A L Y S E D 
100 
10? 
GO T O ( 1 , 2 0 , 2 5 ) , L A B 
( , )  
 
C A L L N E X T M ( 5 , N A M T , N , M M ) 
R E A U ( 5 , 1 0 0 ) T I T L E 
FORMAT ( 1 H 1 , 2 4 ( / ) , 4 4 X , 3 6 A 2 ) 
R E A D ( 5 , 1 0 2 ) MONTH 
FORMAT ( 1 H 1 , 5 ( / ) , 4 A 1 , 3 ( / ) ) 
R E A D ( 2 , 1 0 1 ) D A T E S , Y E A R , M A X H , I H M A X 
F C R M A T ( 3 0 A 2 , 2 X , I 4 , 2 X , I 2 , 2 X , I 3 ) 
KNT = 0 
C 
C - - — ' 
c 
c 
c 
c 
2 
4 
6 
8 
7 
5 
3 
11 
1 3 
K N T = C O U N T OF NUMBER OF S E A S O N S A N A L Y S E D 
I F ( M C N T H ( 2 ) + 1 1 9 6 8 ) 2 , 3 , 2 
I F ( M C m T H ( 2 ) + 1 0 6 8 8 ) 4 , 5 , 4 
I F ( M 0 N T H ( 2 ) + 1 6 0 6 4 ) 6 , 7 , 6 
W R I T E ( 3 , 8 ) N , M 0 N T H 
FORMAT ( ' DATA ON M A G N E T I C T A P E F I L E ' , 1 3 , 
1 . THE J O B H A S B E E N A B O R T E D . ' ) 
R E W I N U 5 
MM=1 
C A L L S T O R M ( N A M T , N , M M ) 
C A L L E X I T 
I F ( M O N T H f 3 1 + 1 0 4 3 2 ) 6 , 9 , 6 
I F ( M 0 N T H ( 3 ) + 1 5 5 5 2 ) 6 , 1 0 , 6 
I F ( M O N T H ( 3 ) + 1 6 0 6 4 ) 1 1 , 1 2 , 1 1 
I F ( M O N T H ! 3 ) + 7 1 0 4 ) 6 , 1 3 , 6 
I F ( M 0 N T H ( 4 ) + 1 1 4 5 6 ) 6 , 1 4 , 6 
W A S T 0 0 2 8 
W A S T 0 0 2 9 
W A S T 0 0 3 n 
W A S T 0 0 3 1 
W A S T 0 0 3 2 
W A S T 0 0 3 3 
W A S T 0 0 3 4 
W A S T 0 n 3 5 
W A S T 0 0 3 6 
W A S T 0 n 3 7 
W A S T n 0 3 A 
W A S T 0 0 3 9 
W A S T 0 0 4 0 
W A S T 0 n 4 1 
W A S T 0 0 4 2 
S T A R T S AT M 0 N T H ' , 4 A 1 , ' W A S T 0 0 4 3 
W A S T 0 0 4 4 
W A S T 0 n 4 5 
W A S T 0 0 4 6 
W A S T 0 0 4 7 
W A S T 0 0 4 8 
W A S T 0 0 4 9 
W A S T 0 0 5 0 
W A S T 0 0 5 1 
W A S T 0 0 5 2 
W A S T 0 0 5 3
P A G E 0 2 
1 2 S = 1 W A S T 0 0 5 4 
2 3 M = 1 W A S T 0 0 5 5 
I F ( Y E A R -- 4 * ( Y E A 4 / 4 ) ) 1 5 , , 1 6 , 1 5 W A S T 0 0 5 6 
1 5 P = 7 2 0 W A S T 0 0 5 7 
GO T O 17 W A S T 0 0 5 8 
16 P = 7 2 8 W A S T 0 0 5 9 
17 R = 2 4 8 W A S T 0 0 6 0 
A I = 0 W A S T 0 0 6 1 
GO T O 18 W A S T 0 0 6 2 
9 S = 2 W A S T 0 0 6 3 
26 M = 4 W A S T 0 0 6 4 
P = 7 2 8 W A S T 0 0 6 5 
R = 2 4 0 W A S T 0 0 6 6 
R I = 0 W A S T 0 n 6 7 
GO T O 18 W A S T 0 0 6 8 
1 4 S = 3 W A S T 0 0 6 9 
2 8 M = 7 W A S T 0 0 7 0 
P = 7 3 6 W A S T 0 0 7 1 
GO T O 17 W A S T 0 0 7 2 
1 0 S = 4 W A S T 0 0 7 3 
2 9 M = 1 0 W A S T 0 0 7 4 
P = 7 3 6 W A S T 0 0 7 5 
GO T O 17 W A S T 0 0 7 6 
1 8 K = 0 W A S T 0 0 7 7 
L = 0 w A S T 0 n 7 8 
P I = 0 W A S T 0 0 7 9 
C———— P A S T 0 0 8 0 
C A L L L I N K T O R E A D ONE S E A S O N S OATA W A S T 0 0 8 1 
c — — — W A S T Q 0 8 2 
C A L L L I N K ( R E A D W ) W A S T 0 0 8 3 
c W A S T 0 0 8 4 
I N C R E A S E C O U N T S AT E N D O F A S E A S O N W A S T 0 0 8 5 
Q —— —— W A S T 0 0 8 6 
2 0 5 = 5 + 1 W A S T O O R 7 
I F ( S - 4 ) 2 2 , , 2 2 , 2 1 W A S T 0 0 8 8 
2 1 S = S - 4 W A S T O O A 9 
2 2 I F ( S - 1 ) 2 3 , , 2 3 , 2 4 W A S T 0 0 9 0 
2 4 I F ( S - 2 ) 2 6 , , 2 6 , 2 7 W A S T 0 0 9 1 
2 7 I F ( S - 3) 2 8 i , 2 8 , 2 9 W A S T 0 0 9 2 
W A S T 0 0 9 3 
C— S T M E MAG T A P E S T A R T I N G P O S I T I O N FOR NEXT Y E A R S A N A L Y S I S W A S T 0 0 9 4 
Q __ W A S T 0 0 9 5 
2 5 R E W I N L 5 W A S T 0 0 9 6 
MM=1 W A S T 0 0 9 7 
NI=N+1 W A S T 0 0 9 8 
C A L L S T O R M ( N A M T ,N, W A S T 0 0 9 9 
C A L L E X I T W A S T O l O O 
E N u W A S T O l O l 
V A A I A R L E A L L O C A T I O N S 
S H P A ( I C ) = F F F F - F F D 6 
J K E C ( I C ) = F 9 1 4 
T I T L E ( I C ) = F 9 0 E - F A E R 
P ( I C ) = F 8 C 6 
K ( I C ) = F 8 C 0 
S C A T ( I C ) = F F n 5 - F A n E 
L A R ( I C ) = F 9 1 3 
S ( I C ) = F 8 E A 
K R E C ( I C ) = F 8 C 5 
L ( I C ) = F 8 R F 
H S ( I C ) = F A 0 D - F 9 A 8 H M A X ( I C ) : 
M A X H ( I C ) = F 9 1 2 N ( I C ) 
N A M T ( I C ) = F 8 E 9 - F A E 7 M ( I C ) : 
L R E C ( I C ) = F 8 C 4 M R E C ( I C ) : 
P I ( I C ) = F 8 8 E K N T ( I C ) : 
F q A 7 - F 9 4 2 T Z ( I C ) = F 9 4 1 - F 9 1 6 I R F C ( I C ) = 
^ 9 1 1 M M ( I C ) = F 9 i n T I ( T C ) = 
F R E A Y E A R ( T C ) = F 6 E S n / . r F s i i C ) 
f P C 3 N R E C ( T C ) = F 8 C 2 ^ I T C ) 
F A R O I H M A X ( T C ) = F & K r 
M C N T H I I ) = 0 0 0 9 - 0 0 0 6 I L R E C f l ) = 0 0 0 A 
S T A T E M E N T A L L O C A T I O N S 
1 0 3 = 0 0 2 0 1 0 0 = 0 0 2 3 102 = 0 0 2 C 1 0 1 = 0 0 3 7 = 0 0 4 0 1 = 0 0 7 2 2 = 0 0 4 6 
PM^03 
5 = 0 0 L 6 3 = 0 0 E 0 1 1 = O O E R 1 3 = 0 0 F 0 1 2 = O O F A 2 3 = O O F F 1 5 = 0 1 1 0 1 6 = 0 1 1 6 1 7 = 0 1 1 A 
2 6 = 0 1 2 8 1 4 = 0 1 3 A 2 8 = 0 1 3 E 1 0 = 0 1 4 8 2 9 = 0 1 4 C 1 8 = 0 1 5 6 2 0 = 0 1 6 6 2 1 = 0 1 7 ? 2 ? = n i 7 A 
2 7 = 0 1 8 4 2 5 = 0 1 8 C 
= E A T U R E S S U P P O R T E D 
N C N P R n C E S S 
CNF W O R u I N T E G E R S 
E X T E N u E u P R E C I S I O N 
I O C S 
C A L L F c S U B P R O G R A M S 
N E X T M S T O R M COMGO 
C A R u N 
S T F A C S B F A C M R E D M W R T M I O A I M I O I REWNO P R M T N 
I N T E G E R C O N S T A N T S 
2 = 0 0 0 C 5 = 0 0 0 0 0 = 0 0 0 E 1 1 9 6 8 = 0 0 0 F 1 0 6 8 8 = 0 0 1 0 1 6 0 6 4 = 0 0 1 1 3 = 0 0 1 2 
7 1 0 4 = 0 0 1 6 1 1 4 5 6 = 0 0 1 7 4 = 0 0 1 8 7 2 0 = 0 0 1 9 7 2 8 = 0 0 1 A 2 4 8 = 0 0 1 6 2 4 0 = 0 0 1 C 
1=0013 10432=0014 155^2=001^  7=00in 734=onic ir=oniF 
C C R E R E Q U I R E M E N T S F O R " A S T 
CHMMON 1 8 6 2 I N S K E L COMMON 0 V A R I A B L E S 1 2 P R O G R A M 
= N u OF C O M P I L A T I O N 
D V P F u N C T i r W C O M P L E T E D //D^ 
* D E L E T W A S T 
D U P F U N C T I O N C O M P L E T E D 
* S T O R E C I L 1 W A S T 
» F I L E S ( 2 0 1 , M F I L E , 0 ) 
* C C E N O 
W A S T 
C L H , B U I L D W A S T 
C O R F L M D N A P 
T Y P E NAME A R G l A R G 2 
e C u W T A B L E 2 1 8 2 O O O C 
* I B T T A R L F 2 1 8 E O O O E 
» F I O T A R L E 2 1 9 C 0 0 1 0 
* E T V T A R L E 2 1 A C 0 0 2 1 
* V T V T A R L E 2 1 C u 0 0 4 8 
* P N T T A R L E 2 2 1 4 0 0 0 8 
» u F T T A R L E 2 2 1 E 0 0 0 6 
W A S T 2 2 8 9 
P N T W A S T 2 2 1 8 
U [ R F H O L E R 2 3 R F 2 1 C D 
U 8 F E R P R T 2 4 F 3 2 1 0 0 
U K F c m ^ ^ 2 5 9 E 2 1 U 3 
L I R F M R F u 2 7 7 C 2 1 L ) 6 
L I S F K I O A I 2 8 7 6 2 1 D 9 
U R F MCOMP 2 A 2 A 2 1 D C 
C A L L N E X T M 2 C E E 
U R F M I O I 2 8 5 5 2 1 D F 
L I B F NWRT 2 7 8 F 2 1 E 2 
L I R F R E W N u 2 u 8 0 2 1 E 5 
C A L L S T m i M 2 E 8 E 
L I R F S T F A C 2 F 1 8 2 1 E A 
S 8 F A C 2 F 1 C 2 1 E B 
P N T R E A u W 2 2 1 C 
C A L L P R T 2 F 3 0 
L I H F i n u 2 F 7 A 2 1 F E 
C A L L I OF I X 3 0 1 4 
C A L L R T I B T 3 0 4 6 
C A L L S A V E 2 F B 2 
L I S F A u R C K 3 0 A A 2 1 F 1 
L I R F F L O A T 3 1 0 F 2 1 F 4 
L I R F I F I X 3 1 2 5 2 1 F 7 
L ^ ^ S u R I N 3 1 5 8 2 1 F A 
U R F M u R E u 3 1 F 9 2 1 F D 
H u l 3 1 9 E 2 2 0 0 
U R F M u C C M 3 2 5 R 2 2 0 3 
C A L L u N P A C 3 5 0 6 
L I R F M u A I 3 1 A 6 2 2 0 6 
C A L L N C O M P 3 5 4 6 
C A L L F I N u M 3 5 7 9 
L ^ ^ M u W R T 3 2 E 6 2 2 0 9 
U R F NORM 3 5 C 1 2 2 0 C 
C A L L B T 2 H T 3 5 F 8 
C A L L F I L E 2 3 6 6 7 
L M F S u R S C 3 6 E E 2 2 0 F 
U R F I S T O X 3 7 1 A 2 2 1 2 
C A L L M A G O P 3 7 3 A 
C O R E 3 7 7 0 2 1 4 A 
CHMM 5 R B A 0 7 4 6 
C L R , W A S T L u X O 
D U P F U N C T I C N C O M P L E T E D 
//JM 
/ / * J O B S E R I A L N U M B E R 2 0 4 2 0 
/ / * D A T E 2 3 . 2 . 1 9 7 1 
/ / FOR R E A D W V E R S I O N 2 M O D I F I C A T I O N 0 1 . 1 2 . 7 0 
* E X T E N D E D P R E C I S I O N 
* O N E WORD I N T E G E R S 
* I O C S ( M A G N E T I C T A P E , D I S K ) 
* L I S T A L L 
* N O N P R O C E S S P R O G R A M 
I N T E G E R R I , N A M T ( 3 ) 
I N T E G E R E P S I 
I N T E G E R T Z V ( 4 ) , T Z A C 
I N T E G E R S W P A ( 4 2 ) , S C A T ( 4 0 , 3 7 ) , H S ( 1 0 2 ) , H M A X ( 1 0 2 ) , T Z ( 2 , 2 2 ) , T I T L 
I N T E G E R S , Y E A R , D A T E S ( 3 0 ) , P , P I , R 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , I I , T I T L E 
U T , M , Y E A R , D A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , K N T , I H M A X , R I 
D E F I N E F I L E 6 ( 3 0 0 0 , 1 , U , N R E C ) 
E ( 3 6 I 
C - - -
C 
C——-
2 7 
1 
C - — -
c— 
2 
- T H I S L I N K R E A D S ONE S E A S O N S DATA AND S O R T S I T I N T O A R R A Y S 
R E A D ( 5 , 1 ) T Z V ( 1 ) , T Z V ( 2 ) , T Z V < 3 ) , T Z V ( 4 ) , E P S I , B H S , J H M A X 
F C R M A T ( 1 4 X , 2 A 1 , 1 X , 2 A 1 , 1 9 X , I 3 , 3 0 X , F 4 . 1 , 4 X , I 3 ) 
T E S T F C R C A L M R E C O R D 
I F ( T Z V ( 4 ) + 1 1 2 0 0 ) 2 , 3 , 2 
S W P A ( 1 ) = S W P A ( 1 ) + 1 
S C A T ( 1 , 1 ) = S C A T ( 1 , 1 ) + 1 
T Z ( 1 , 1 ) = T Z ( 1 , 1 ) + 1 
H S ( 1 ) = H S ( 1 ) + 1 
H M A X ( 1 ) = H M A X ( 1 ) + 1 
I H S = 0 
W R I T E ( 6 ' N R E C ) I M S 
G O T O 2 0 
S T O R E D A T A I N C O R R E C T E L E M E N T S O F E A C H A R R A Y 
A = G E T ( T Z V , 1 , 4 , 0 . 0 1 > + 0 . 0 0 0 0 0 0 0 0 0 5 
I H S = B H S 
H S ( I H S + 2 ) = H S ( I H S + 2 ) + l 
H M A X ( J H M A X + 2 ) = H M A X ( J H M A X + 2 ) + l 
W R I T E ( 6 ' N R E C ) I H S 
T Z A C = A 
T Z A B = A - T Z A C 
I F ( T Z A B - 0 . 5 ) 4 , 5 , 5 
T Z ( l , T Z A C + 2 ) = T Z ( l , T Z A C + 2 ) + l 
G O T O 6 
T Z ( 2 , T Z A C + 2 ) = T Z ( 2 , T Z A C + 2 ) + l 
I M = 2 
DO 8 I L = 2 5 , 1 0 0 0 , 2 5 
I F ( I L - I - E P S I ) 7 , 9 , 9 
I M = I M + 1 
C C W T I N U E 
S W P A ( I M ) = S W P A ( I M ) + 1 
I L = 1 
I K = 1 
DO 1 1 1 = 5 0 , 2 0 0 0 , 5 0 
Z I = ( I - 1 ) / 1 0 0 . 
R E A D 0 0 0 4 
R E A D 0 0 0 5 
R E A D 0 0 0 6 
R E A D 0 0 0 7 
R E A D 0 0 0 8 
S , N A M R E A D 0 0 0 9 
R E A D O O l O 
R E A D O O l l 
R E A D 0 0 1 2 
R E A D 0 0 1 3 
R E A D 0 0 1 4 
R E A D 0 0 1 5 
R E A D 0 0 1 6 
R E A D 0 0 1 7 
R E A D 0 0 1 8 
R E A D 0 0 1 9 
R E A D 0 0 2 0 
R E A D 0 0 2 1 
R E A D 0 0 2 2 
R E A D 0 0 2 3 
R E A D 0 0 2 4 
R E A D 0 0 2 5 
R E A D 0 0 2 6 
R E A D 0 0 2 7 
R E A D 0 0 2 8 
R E A D 0 0 2 9 
R E A D 0 0 3 0 
R E A D 0 0 3 1 
R E A D 0 0 3 2 
R E A D 0 0 3 3 
R E A D 0 0 3 4 
R E A D 0 0 3 5 
R E A D 0 0 3 6 
R E A D 0 0 3 7 
R E A D 0 0 3 8 
R E A D 0 0 3 9 
R E A D 0 0 4 0 
R E A D 0 0 4 1 
R E A D 0 0 4 2 
R E A D 0 0 4 3 
R E A D 0 0 4 4 
R E A D 0 0 4 5 
R E A D 0 0 4 6 
R E A D 0 0 4 7 
R E A D 0 0 4 8 
R E A D 0 0 4 9 
R E A D 0 0 5 0 
R E A D 0 0 5 1 
R E A D 0 0 5 2 
P A G E 0 2 
I F ( Z I - A ) 1 0 , 1 2 , 1 2 R E A D 0 0 5 3 
1 0 I K = I K + 1 R E A D 0 0 5 4 
1 1 C O N T I N U E R E A D 0 0 5 5 
1 2 I F ( M A X H - 2 0 ) 1 2 1 , 1 2 0 , 1 2 1 R E A D 0 0 5 6 
1 2 0 D O 1 5 0 I M = 5 0 , 2 0 0 0 , 5 0 R E A D 0 0 5 7 
Z N = ( I M - 1 . ) / 1 0 0 . R E A D 0 0 5 8 
I F ( Z N - B H S ) 1 7 0 , 1 6 , 1 6 R E A D 0 0 5 9 
1 7 0 I L = I L + 1 R E A D 0 0 6 0 
1 5 0 C O N T I N U E R E A D 0 0 6 1 
1 2 1 I F ( M A X H - 4 0 ) 1 3 , 1 4 , 1 3 R E A D 0 0 6 2 
1 4 DO 1 5 I M = 1 0 , 4 0 0 , 1 0 R E A D 0 0 6 3 
Z N = ( I M - 1 . ) / 1 0 . R E A D 0 0 6 4 
I F ( Z N - I H S ) 1 7 , 1 6 , 1 6 R E A D 0 0 6 5 
1 7 I L = I L + 1 R E A D 0 0 6 6 
1 5 C O N T I N U E R E A D 0 0 6 7 
1 3 DO 1 8 I M = 2 0 , 8 0 0 , 2 0 R E A D 0 0 6 8 
Z N = ( I M - 1 . ) / 1 0 . R E A D 0 0 6 9 
I F ( Z N - I H S ) 1 9 , 1 6 , 1 6 R E A D 0 0 7 0 
1 9 I L = I L + 1 R E A D 0 0 7 1 
1 8 C O N T I N U E R E A D 0 0 7 2 
1 6 S C A T ( I L , I K ) = S C A T ( I L , I K ) + 1 R E A D 0 0 7 3 
Q— — R E A D 0 0 7 4 
Q — I N C R E A S E C O U N T S . AT T H E E N D O F A S E A S O N E X E C U T E H S L O T R E A D 0 0 7 5 
c R E A D 0 0 7 6 
2 0 1 1 = 1 1 + 1 R E A D 0 0 7 7 
P I = P I + 1 R E A D 0 0 7 8 
R I = R I + 1 R E A D 0 0 7 9 
L = L + 1 R E A D 0 0 8 0 
K = K + 1 R E A D 0 0 8 1 
I F ( P - P I ) 2 1 , 2 2 , 2 1 R E A D 0 0 8 2 
2 1 I F ( R - * I ) 2 3 , 2 4 , 2 3 R E A D 0 0 8 3 
2 3 I F ( K - 4 0 ) 2 5 , 2 6 , 2 6 R E A D 0 0 8 4 
2 5 I F ( L - 8 ) 2 7 , 2 8 , 2 8 R E A D 0 0 8 5 
2 8 R E A D ( 5 , 2 9 ) R E A D 0 0 8 6 
2 9 F C R M A T ( I X ) R E A D 0 0 8 7 
L = 0 R E A D 0 0 8 8 
G O T O 2 7 R E A D 0 0 8 9 
2 6 R E A D ( 5 , 3 0 ) R E A 0 0 0 9 0 
3 0 F C R M A T ( 9 ( / ) ) R E A D 0 0 9 1 
K = 0 R E A D 0 0 9 2 
L = 0 R E A D 0 0 9 3 
G O T O 2 7 R E A D 0 0 9 4 
2 4 R E A D ( 5 , 3 0 ) R E A D 0 0 9 5 
M = M + 1 R E A D 0 0 9 6 
GO T O ( 3 1 , 3 2 , 3 1 , 3 3 , 3 1 , 3 3 , 3 1 , 3 1 , 3 3 , 3 1 , 3 3 , 3 1 ) R E A D 0 0 9 7 
31 R = 2 4 8 R E A D 0 0 9 8 
G O T O 3 4 R E A D 0 0 9 9 
3 2 I F ( Y E A R - 4 * ( Y E A % / 4 ) ) 3 5 , 3 6 , 3 5 R E A D O l O O 
3 5 R = 2 2 4 R E A D O l O l 
G O T O 3 4 R E A D 0 1 0 2 
3 6 R = 2 3 2 R E A D 0 1 0 3 
G O T O 3 4 R E A D 0 1 0 4 
3 3 R = 2 4 0 R E A D 0 1 0 5 
3 4 R I = 0 R E A D 0 1 0 6 
K = 0 R E A D 0 1 0 7 
L = 0 R E A D 0 1 0 8 
PME03 
GO T O 2 7 
2 2 I F ( K N T - 3 ) 3 8 , 3 7 , 3 7 
3 8 R E A D ( 5 , 3 0 ) 
3 7 C A L L L I N K ( H S L O T ) 
E N D 
V A R I A B L E A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F D 6 
J R E C ( I C ) = F 9 1 4 
T I T L E ( I C ) = F 9 0 E - F 8 E B 
P ( I C ) = F 8 C 6 
K ( I C ) = F 8 C 0 
B H S ( R ) = 0 0 0 6 
T Z V I I ) = 0 0 1 9 - 0 0 1 6 
I K ( I ) = 0 0 1 F 
S C A T ( I C ) = F F D 5 - F A 0 E 
L A B ( I C ) = F 9 1 3 
S ( I C ) = F 8 E A 
K R E C ( I C ) = F 8 C 5 
L ( I C ) = F 8 B F 
A I R ) = 0 0 0 9 
T Z A C I I ) = 0 0 1 A 
1(1 )=0020 
H S ( I C ) = F A 0 D - F 9 A 8 
M A X H ( I C ) = F 9 1 2 
N A M T ( I C ) = F 8 E 9 - F 8 E 7 
L R E C ( I C ) = F 8 C 4 
P I ( I C ) = F 8 B E 
T Z A B I R ) = 0 0 0 C 
J H M A X f l ) = 0 0 1 B 
R E A D 0 1 0 9 
R E A D O l l O 
R E A D O l l l 
R E A D 0 1 1 2 
R E A D 0 1 1 3 
H M A X f I C ) = F 9 A 7 - F 9 4 2 
N ( I C ) = F 9 1 1 
M ( I C ) = F 8 E 6 
M R E C ( I C ) = F 8 C 3 
K N T ( I C ) = F A B D 
Z I ( R ) = 0 0 0 F 
I M S ( I ) = 0 0 1 C 
T Z ( I C ) = F 9 4 1 - F 9 1 6 
M M ( T C ) = F 9 i n 
Y E A R ( I C ) = F 8 E 5 
N R E C ( I C ) = F 8 C 2 
I H M A X ( I C ) = F 8 B C 
Z N ( R ) = 0 0 1 2 
I M ( I ) = 0 0 1 D 
I R E C ( I C ) = F 9 1 5 
I I ( I C ) = F 9 n F 
D A T E S ! I C ) = F A F 4 - F h C ^ 
R ( I C ) = F A C 1 
R I ( I C ) = F R R R 
E P S I I I ) = 3 n i 5 
IL(I )=oniE 
S T A T E M E N T A L L O C A T I O N S 
1 = 0 0 4 E 2 9 = 0 0 5 B 3 0 = 0 0 5 D 2 7 = 0 0 6 1 3 = 0 0 8 3 2 = 0 0 B 7 4 = 0 0 F 5 5 = 0 1 0 2 6 = 0 1 0 0 7 = o i i n 
8 = 0 1 2 3 9 = 0 1 2 0 1 0 = 0 1 5 4 1 1 = 0 1 5 A 1 2 = 0 1 6 4 1 2 0 = 0 1 6 A 1 7 0 = 0 1 7 E 1 5 0 = 0 1 8 4 1 2 1 = m 8 E 1 4 = 0 1 9 4 
1 7 = 0 1 A 9 1 5 = 0 1 A F 1 3 = 0 1 8 9 1 9 = 0 1 C E 1 8 = 0 1 0 4 1 6 = 0 1 D E 2 0 = 0 1 E B 2 1 = 0 2 0 F 2 3 = 0 2 1 5 2 5 = 0 2 1 % 
2 8 = 0 2 2 1 2 6 = 0 2 2 B 2 4 = 0 2 3 9 3 1 = 0 2 5 3 3 2 = 0 2 5 9 3 5 = 0 2 6 7 3 6 = 0 2 6 0 3 3 = 0 2 7 3 3 4 = 0 2 7 7 2 ? = 0 2 8 5 
3 8 = 0 2 8 B 3 7 = 0 2 8 F 
F E A T U R E S S U P P O R T E D 
N C N P R O C E S S 
ONE WORD I N T E G E R S 
E X T E N D E D P R E C I S I O N 
I D C S 
C A L L E D S U B P R O G R A M S 
G E T E A D D E S U B E D I V E L D E S T O 
MCOMP M I O I X M I O F M I O I S U B S C MDWRT 
E S B R I F I X F L O A T COMGO I S T O X L D F A C S T F A C S H F A C M ^ F D 
MDCOM M D I MAGT 
R E A L C C W S T A N T S 
. 1 0 0 0 0 0 0 0 0 E - 0 1 = 0 0 2 6 
. l O O O O O O O O E 0 2 = 0 0 3 5 
, 5 0 0 0 0 0 0 0 0 E - 0 9 = 0 0 2 9 
. 5 0 0 0 0 0 0 0 0 E 0 0 = 0 0 2 C . l O O O O O O O O E 0 3 = 0 0 2 F . l O O O O O O O O E 0 1 = - 0 3 ? 
I N T E G E R C C m S T A N T S 
5 = 0 0 3 8 1 1 2 0 0 = 0 0 3 9 1 = 0 0 3 A 
2 0 0 0 = 0 0 4 2 2 0 = 0 0 4 3 4 0 = 0 0 4 4 
2 4 0 = 0 0 4 C 3 = 0 0 4 D 
0 = 0 0 3 B 
1 0 = 0 0 4 5 
6 = 0 0 3 C 4 = 0 0 3 0 2 = 0 0 3 E 2 5 = 0 0 3 F 1 0 0 0 = 0 0 4 0 5 0 = 0 0 4 1 
4 0 0 = 0 0 4 6 8 0 0 = 0 0 4 7 8 = 0 0 4 8 2 4 8 = 0 0 4 9 2 2 4 = 0 0 4 A 2 3 2 = 0 0 4 P 
C C R E R E Q U I R E M E N T S F O R R E A D W 
C r W M C N 1 8 6 2 I N S K E L COMMON 0 V A R I A B L E S 3 8 P R O G R A M 6 2 2 
E N D OF C O M P I L A T I O N 
READW 
D U P F U N C T I C N C O M P L E T E D 
/ / J M X 
/ / F M H S L O T 
* L I 5 T A L L 
* E X T E N u E u P R E C I S I O N 
» O N F W O R u I N T E G E R S 
* I O C S ( u I S K ) 
t N C N P R O C F S S P R O G R A M 
I N T E G E R S W P A ( 4 2 ) , 
V E R S I O N 2 M O D I F I C A T I O N 0 1 . 1 2 . 7 0 
S C A T ( 4 0 , 3 7 ) , H S ( 1 0 2 ) , H M A X ( 1 0 2 ) , T Z ( 2 , 2 2 ) , T I T L E ( 3 6 ) H S L O O O O l 
I N T E G E R R I , N A M T ( 3 ) H S L n 0 0 0 2 
I N T E G E R S , Y E A R , D A T E S ( 3 0 ) , P , P I , R H S L 0 0 0 0 3 
D I M E N S I O N A H S ( 1 0 2 ) , A T Z ( 4 4 ) , A S W P ( 4 2 ) H S L 0 0 0 0 4 
u A T A I S P A C / ' ' / , I A S T / ' * ' / , I P L U S / ' + ' / H S L 0 0 0 0 5 
u A T A A H S / 1 0 2 * 0 . / , A T Z / 4 4 * 0 . / , A S W P / 4 2 * 0 . / H 5 L 0 0 0 0 6 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , 1 1 , T I T L E , S , N A M H S U J 0 0 0 7 
U T , M , Y E A R , u A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , < N T , I H M A X , R I H S L O O O O H 
u E F l N E F I L E 1 ( 4 , 3 0 6 , U , I R E C ) , 2 ( 4 , 3 0 6 , U , J R E C ) , 3 ( 4 , 1 3 2 , U , K R E C I H S L 0 0 0 C 9 
k E F I N E F I L E 4 ( 1 , 1 2 6 , U , L R E C I , 5 I 4 0 , 3 7 , U , M R E C I H S L O O O l O 
Q ——, —— H S L O O O l l 
T H I S L I N K S O R T S E A C H S E A S O N S D A T A I N T O G R A P H I C A L FORM AND H S L 0 0 0 1 2 
S T O R E S ON u I S K . R E T U R N T O READW U N L E S S E N D O F Y E A R , T H E N H S L 0 0 0 1 3 
C — — — C A L C U L A T E SWPA A N D S C A T A R R A Y S A N D P L O T H S L 0 0 0 1 4 
Q —— H S L 0 0 0 1 5 
A P I = P I H S L 0 0 0 1 6 
I F I S - U H S L 0 0 0 1 7 
1 I F ( 5 - 2 ) 3 , 4 , 3 H S L O O O I B 
3 I F I S - 3 1 5 , ^ ^ H S L 0 0 0 1 9 
2 I R E C = 1 H S L 0 0 0 2 n 
J R E C = 1 H S L 0 0 0 2 1 
K R E C ' I H S L 0 0 0 2 2 
G O T O 7 H S L 0 0 0 2 3 
4 I R E C = Z H S L 0 0 0 2 4 
J R E C = Z H S L n 0 0 2 5 
K R E C = 2 H S L 0 0 0 2 6 
G O T O ? H 5 L 0 0 0 2 7 
6 I R E C = 3 H S L 0 0 0 2 m 
J R E C = 3 H S L 0 0 0 2 9 
K R E C = 3 H S L 0 0 0 3 n 
G O T O ? H S L 0 0 0 3 1 
5 I R E C = 4 H S L 0 0 0 3 2 
J R E C = 4 H S L U 0 0 3 3 
K R E C = 4 H S L 0 0 0 3 4 
H S L 0 0 0 3 5 
C———— FORM C U M U L A T I V E P E R C E N T A G E O F H S AND HMAX A N D S T O R E ON D I S K . H S L 0 0 0 3 6 
c C A L C U L A T E P E R C E N T A G E O C C U R R E N C E O F T Z A N D S T O R E ON D I S K . H S L 0 0 0 3 7 
c — H S L 0 0 0 3 A 
7 A H S I 1 0 2 I = H S ( 1 0 2 I / A P I » 1 0 0 . H S L 0 0 0 3 9 
u n a H S L 0 0 0 4 0 
J I = 1 0 2 - J H S L 0 0 0 4 1 
8 A H 5 ( J I ) = I H S ( J I t / A P I # 1 0 0 . ) + A H S I J I + l ) H S L 0 0 0 4 2 
W R I T E l l ' I R E C ) I A H S I J I , J = 1 , 1 0 2 I H S L 0 0 0 4 3 
u O 2 6 J I I = 1 , 1 0 2 H S L 0 0 0 4 4 
2 6 A H S I J I I I = 0 . H S L 0 0 0 4 5 
A H S I 1 0 2 ) = H M A X I 1 0 2 1 Z A P I # 1 0 0 . H S L 0 0 0 4 6 
u O 9 J = l , 1 0 1 H S L 0 0 0 4 7 
J I = 1 0 2 - J H S L 0 0 0 4 m 
9 A H S I J I ) = ( H M A X I J I I / A P I * 1 0 0 . I + A H S I J I + 1 ) H S L U 0 0 4 9 
W R I T E 1 2 ' J R E C I I A H S t J ) , J = l , 1 0 2 l H S L O o n s n 
A T Z ( 1 I = I T Z I 1 , 1 1 * 1 0 0 . / P I H S L o n o s i 
P A G E 0 2 
10 
11 
1 4 
C 
IP! 
16 
;?i 
2 4 
2 5 
18 
1 7 
u O 1 0 I L = 2 , 2 2 
u O l O I J < U 2 
J I = 2 * I L + I J - 3 
A T Z ( J I ) = ( T Z ( I J 
W R I T E ( 3 ' K R E C ) 
K N T = K N T + 1 
I F ( K N T - 4 ) 1 1 , 1 2 , 1 1 
u O 1 3 J = l , 1 0 2 
H S ( J ) = 0 
H M A X ( J ) = 0 
A H S ( J ) = 0 . 
u O 1 4 J = l , 4 4 
A T Z ( J ) = 0 . 
u O 1 5 J = l , 2 2 
u O 1 5 I K = ^ 2 
T Z ( I K , J ) = 0 
LAR = 2 
C A L L L I N K ( W A S T ) 
I L ) * 1 0 0 . / P ) 
( A T Z ( J ) , J = 1 , 4 4 ) 
C A L C U L A T E 
S T O R E ON 
P E R C E N T A G E O C C U R R E N C E OF S P E C T R A L W I D T H P A R A M E T E R AND 
, I S K . FORM S C A T T E R D I A G R A M AND S T O R E ON D I S K . 
A S W P ( 1 ) = ( S W P A ( 1 ) * 1 0 0 . / I I ) 
u O 1 6 J = 2 , 4 2 
A S W P ( J ) = ( S W P A ( J ) * 1 0 0 . / I I ) 
W R I T E ( 4 ' L R E C ) ( A S W P ( J ) , J = l , 4 2 ) 
u O 1 7 J = l , 4 0 
u O 1 8 I K = 1 , 3 7 
I F ( S C A T ( J , I K ) ) 1 9 , 2 0 , 1 9 
S C A T ( J , I K ) = I S P A C 
GO TO 1 8 
I F ( S C A T ( J , I K ) - 1 ) 2 1 , 2 2 , 2 1 
S C A T ( J , I K ) = I A S T 
GO T O 1 8 
I F ( S C A T ( J , l K ) - 2 ) 2 3 , 2 4 , 2 3 
S C A T ( J , I K ) = I P L U S 
GO TO 1 8 
S C A T ( J , I K ) = ( ( S C A T ( J , l K ) * 1 0 0 0 . ) / I I ) + 0 . 5 
I F ( S C A T ( J , I K ) ) 1 8 , 2 5 , 1 8 
S C A T ( J , I K ) = 1 
C H N T I N u F 
W R I T E ( 5 ' M R E C ) ( S C A T ( J , I K ) , I K = 1 , 3 7 ) 
C H N T I N u F 
C A L L L I N K ( P F R S ) 
E N u 
V A R I A R L F A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F D 6 
J R E C ( I C ) = F 9 1 4 
T I T L E ( I C ) = F 9 0 F - F 8 E m 
P ( I C ) = F m C 6 
K ( I C ) = F 8 C 0 
A H S ( R ) = 0 1 4 u - 0 0 i c 
J I I ( I ) = 0 2 5 A 
I P L u S f l ) = 0 2 6 0 
H S L 0 0 n 5 2 
H S L 0 0 0 5 3 
H S L 0 0 0 5 4 
H S L 0 0 0 5 5 
H S L 0 0 0 5 6 
H S L 0 0 0 5 7 
H S L 0 0 0 5 8 
H S L 0 0 0 5 9 
H S L 0 0 0 6 0 
H S L 0 0 0 6 1 
H S L n 0 0 6 2 
H S L 0 0 0 6 3 
H S L 0 0 0 6 4 
H S L 0 0 0 6 5 
H S L 0 0 0 6 6 
H S L 0 0 0 6 7 
H S L 0 0 0 6 8 
H S L 0 0 0 6 9 
H S L 0 0 0 7 0 
H S L 0 0 0 7 1 
H S L 0 0 0 7 2 
H S L 0 0 n 7 3 
H S L 0 0 0 7 4 
H S L 0 0 0 7 5 
H S L 0 0 0 7 6 
H 5 L 0 0 0 7 7 
H S L 0 0 0 7 8 
H S L 0 n 0 7 9 
H S L 0 0 0 8 n 
H S L 0 0 0 8 1 
H S L 0 0 0 8 2 
H S L 0 0 0 8 3 
H S L n 0 0 8 4 
H S L U 0 0 8 5 
H S L 0 0 0 8 6 
H S L 0 0 0 A 7 
H S L 0 n 0 9 8 
H S L 0 0 n 8 9 
H S L 0 0 0 9 n 
H S L 0 0 0 9 1 
H S L 0 0 0 9 2 
H S L 0 0 0 9 3 
H S L 0 0 0 9 4 
H S L 0 0 0 9 5 
H S L 0 0 0 9 6 
S C A T ( I C ) = F F D 5 - F A 0 E 
L A R ( I C ) = F 9 1 3 
S ( I C ) = F 8 E A 
K R E C ( I C ) = F 8 C 5 
L ( I C ) = F 8 R F 
A T Z ( R ) = 0 1 D l - 0 1 5 n 
I L ( I ) = 0 2 5 B 
H S ( I C ) = F A 0 D - F 9 A 8 H M A X ( I C ) : 
M A X H ( I C ) = F 9 1 2 N ( I C ) : 
N A M T ( I C ) = F 8 E 9 - F 8 E 7 M ( I C ) = 
L R E C ( I C ) = F 8 C 4 M R E C ( I C ) : 
P I ( I C ) = F 8 B E K N T I I C ) : 
A S W P I R ) = 0 2 4 F - 0 1 D 4 A P I ( R )= 
T J ( I ) = 0 2 5 C I K ( I ) = 
F 9 A 7 -
9^11 
F A E 6 
R^C3 
F R B D 
2^52 
0 2 5 0 
F 9 4 2 T Z ( I C ) = F 9 4 l -
M H ( I C ) = F 9 i n 
Y E A R ( T C ) = F 8 F 5 
N R E C ( T C ) = F e C 2 
I H M A X ( T C ) = F 8 4 C 
J ( T ) = 0 2 5 8 
I S P A C ( I ) = 0 2 5 E 
IT(IC)r:, 
T4TFS(IC 
'-(IC 
riflC 
JI(I : 
S T A T E M E N T A L L O C A T I O N S 
1 = 0 2 8 8 3 = 0 2 8 E = 0 2 9 6 = 0 2 A 4 = 0282 = 0 2 C C 
1 0 = 0 3 A B 
2 1 = 0 4 F C 
11 
2 4 
= 0 3 F C 
= 0 4 F 9 
F E A T U R E S S U P P O R T E U 
N O N P R n C E S S 
ONE W O R u I N T E G E R S 
E X T E N u E u P R E C I S I O N 
I O C S 
C A L L F u S U B P R O G R A M S 
E A u u E A u u X E M P Y 
, iu I X 
1 3 
2 3 
= 0 4 0 F 
= 0 5 0 6 
1 4 
2 5 
E D I V E L D 
= 0 4 2 5 
= 0 5 2 4 
E S T O 
1 5 
18 
= 0 4 3 F 
= 0 5 2 F 
12 
1 7 
E S T O X E D V R 
= 0 4 6 4 
= 0 5 5 1 
P A G E 0 3 
1 6 = 0 4 7 8 
I F I X F L O A T 
= 0 4 C 5 1 9 
I S T O X S U B S C 
l E A L C r W S T A N T S 
. l O O O O O O O O E 0 3 = 0 2 6 4 . O O O O O O O O O E 0 0 = 0 2 6 7 . l O O O O O O O O E 0 4 = 0 2 6 A , 5 0 0 0 0 0 0 0 0 E 0 0 = 0 2 6 0 
I N T E G E R C C N S T A N T S 
1 = 0 2 7 0 2 = 0 2 7 1 3 = 0 2 7 2 
4 0 = 0 2 7 A 3 7 = 0 2 7 B 5 = 0 2 7 C 
4 = 0 2 7 3 1 0 1 = 0 2 7 4 1 0 2 = 0 2 7 5 2 2 = 0 2 7 6 4 4 = 0 2 7 7 
C r W F R E O u I R E M E N T S F O R H S L O T 
C n W ^ n N 1 8 6 2 I N S K E L COMMON 0 V A R I A B L E S 6 1 2 P R O G R A M 7 6 2 
OF C O M P I L A T I O N 
H S L O T 
u u P F U N C T I O N C O M P L E T E D 
/ / u U P 
* u F L E T 
u u P F U N C T I O N C O M P L E T E D 
STr^FCIL 
H S L O T 
1 H S L O T H S L O T 
F I L E S ( 1 , H S , 1 ) , ( 2 , H M A X , 1 ) , ( 3 , T Z , 1 ) , ( 4 , S W P A , 1 ) , ( 5 , S C A T , 1 ) 
C C E N u 
C L B , R U l L u H S L O T 
C O R E L O A u MAP 
T Y P E NAME A R G l A R G 2 
C u W T A R L E 2 1 8 2 O O O C 
I B T T A R L E 2 1 8 E O O O E 
F 1 0 T A B L E 2 1 9 C 0 0 1 0 
E T V T A R L E 2 1 A C 0 0 2 1 
V T V T A R L E 2 1 C u 0 0 3 F 
P N T T A R L E 2 2 0 C OOOC 
u F T T A R L E 2 2 1 8 O O I E 
A I N H S L O T 2 4 9 5 
P N T H S L O T 2 2 0 E 
L I H F F L O A T 2 7 7 7 2 1 C D 
L I R F E S T O 2 7 E 1 2 1 D 0 
L I B F E u I V 2 R 2 1 2 1 D 3 
L I R F E M P Y 2 8 9 7 2 1 D 6 
L I R F E S T O X 2 7 8 u 2 1 0 9 
L I B F S U R S C 2 8 u 4 2 1 D C 
L I R F E A u u X 2 9 2 B 2 1 D F 
L I R F M u W R T 2 A F E 2 1 E 2 
L I B F M u F X 2 9 C A 2 1 E 5 
L I R F MuCOM 2 A 7 3 2 1 E 8 
L I R F E L u 2 7 F 3 2 1 E B 
L I B F E u V R 2 R 0 E 2 1 E E 
L I R F I S T O X 2 u l E 2 1 F 1 
P N T W A S T 2 2 1 2 
L I B F E A u u 2 9 2 7 2 1 F 4 
L I B F I F I X 2 u 3 F 2 1 F 7 
L I R F ML I X 2 9 C F 2 1 F A 
P N T P E R S 2 2 1 6 
L I R F NORM 2 L 7 3 2 1 F D 
L I B F X u u 2 u A B 2 2 0 0 
L I R F F A R C 2 u F u 2 2 0 3 
L I B F XMu 2 E 2 F 2 2 0 6 
L I R F A u R C K 2 E 7 2 2 2 0 9 
C A L L B T 2 B T 2 E u 6 
C A L L S A V E 2 E F 2 
C A L L l O F I X 2 F 5 6 
C 0 4 F 2 F R 8 2 9 3 2 
COMM 5 8 B A 0 7 4 6 
C L H , H S L O T L u XO 
u u P F U N C T I O N C O M P L E T E D 
V E R S I O N 1 M U O I F I C A T I O N 0 1 . 1 2 . 7 0 
/ / J O B X 
/ / FOR P E R S 
* L I S T A L L 
* O N E W O R u I N T E G E K S 
* N O N P R C C E S S P R O G R A M 
* E X T E N u E u P R E C I S I O N 
* i n C S ( u I S K I 
* i n c s ( T Y P E W R I T E R I 
I N T E G E R S W P A I 4 2 l , S C A T I 4 0 , 3 7 l , H S I 1 0 2 l , H M A X I 1 0 2 l , T Z t 2 , 2 2 t , T I T L E I 3 6 ) P E R 5 0 0 0 4 
I N T E G E R S , Y E A R , D A T E S ( 3 0 I , P , P I , R P E R S 0 0 0 5 
I N T E G E R R I , I H S ( 2 9 2 8 I , N A M T ( 3 I 
D I M E N S I O N N A M F L ( 6 I , L I S T ( 4 0 ) , K R A Y ( 3 2 0 I P E R S 0 0 0 7 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , I I , T I T L E , S , N A M P E R S 0 0 0 8 
U T , M , Y E A R , L A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , K N T , 1 H M A X , R I P E R S 0 0 0 9 
u A T A L I S T / ' 0 2 ' , ' 0 4 ' , ' 0 6 ' , ' 0 8 ' , ' 1 0 ' , ' 1 2 ' , ' 1 4 ' , ' 1 6 ' , ' 1 8 ' , ' 2 0 ' , ' 2 2 ' , ' P E R S 0 0 1 0 
1 2 4 ' , ' 2 6 ' , ' 2 8 ' , ' 3 0 ' , ' 3 2 ' , ' 3 4 ' , ' 3 6 ' , ' 3 8 ' , ' 4 0 ' , ' 4 2 ' , ' 4 4 ' , ' 4 6 ' , ' 4 8 ' , ' 5 P E R S 0 0 1 1 
2 0 ' , ' 5 2 ' , : 5 4 ' , ' 5 4 ' , ' 5 8 ' , ' 6 0 ' , ' 6 2 ' , ' 6 4 ' , ' 6 6 ' , ' 6 8 ' , ' 7 0 ' , ' 7 2 ' , ' 7 4 ' , ' 7 6 P E R S 0 0 1 Z 
3 ' , ' 7 8 ' , ' 8 0 ' / P E R S 0 0 1 3 
u A T A N A M F L ( 1 ) / ' H S ' / , N A M F L ( 2 ) / ' G ' / , N A M F L ( 3 ) / ' ' / P E R S 0 0 1 4 
L A T A N A M F L ( 4 ) / ' P E ' / , N A M F L ( 6 ) / ' ' / , I Z E R 0 / 0 / P E R S 0 0 1 5 
u E F I N E F I L E 2 ( 3 0 0 0 , 1 , U , N R E C ) , 1 ( 3 2 0 , 1 , U , I K R E C ) P E R S 0 0 1 6 
C—— — P E R S 0 0 1 8 
c — — — S T O R E Z E R O I N D I S K A R R A Y S B E F O R E U S E P E R S 0 0 1 9 
C ———— P E R S 0 0 2 0 
L H M A X = I H M A X / 2 P E R S 0 0 2 1 
u O 1 2 J = 1 , L H M A X P E R S 0 0 2 2 
I K R E C = 1 P E R S 0 0 2 3 
N A M F L ( 5 ) = L I S T ( J ) P E R S 0 0 2 4 
C A L L u F T ( 2 , N A M F L , I E R 4 ) P E R S 0 0 2 5 
I F ( l E R R ) 1 3 , 1 4 , 1 3 P E R S 0 0 2 6 
1 3 W R I T E ( 1 , 1 5 ) I E 4 R P E R S 0 0 2 7 
1 5 F O R M A T ( ' I E R R = ' , I 3 , ' I N P R O G R A M P E R S ' ) P E R S 0 0 2 8 
C A L L F X I T P E R S 0 0 2 9 
14 L O I t I K = 1 , 3 2 0 P E R S 0 0 3 0 
1 6 W R I T E ( I ' I K R E C ) I Z E R O P E R S 0 0 3 1 
1 2 C O N T I N U E P E R S 0 0 3 2 
N R E C = 1 P E R S 0 0 3 3 
I F ( Y E A R - 4 * ( Y E A R / 4 ) ) 1 , 2 , 1 P E R S 0 0 3 4 
1 N C R E C = 2 9 2 0 P E R S 0 0 3 5 
G O T O 3 P E R S 0 0 3 6 
2 N 0 R E C = 2 9 2 8 P E R S 0 0 3 7 
C — P E R S 0 0 3 8 
c C A L C U L A T E u U R A T I O N F O R W H I C H W A V E S E X C E E D E D A G I V E N H E I G H T . P E R S 0 0 3 9 
S T O R E R E S U L T S ON D I S K P E R S 0 0 4 0 
P E R S 0 0 4 1 
3 N R F C = 1 P E R S 0 0 4 2 
u O 4 J = 1 , N 0 R E C P E R S 0 0 4 4 
4 R F A u ( 2 ' N R E C ) I H S ( J ) P E R S 0 0 4 5 
u O 5 J = 2 , I H M A X , 2 P E R S 0 0 4 6 
I V A L = 0 P E R S 0 0 4 7 
u O 6 I J = 1 , N 0 R E C P E R S 0 0 4 8 
I F ( I H S ( I J ) - J ) 7 , 8 , 8 P E R S 0 0 4 9 
m I V A L = I V A L + 1 P E R S 0 0 5 0 
I F ( I J - N C W E C ) 6 , 7 , 7 P E R S 0 0 5 1 
7 I F ( I V A L ) 6 , 6 , 1 9 P E R S 0 0 5 2 
1 9 I K R E C = I V A L P E R S 0 0 5 3 
J A = J / 2 P E R S 0 0 5 4 
N A M F L ( 5 I = L I S T ( J A ) P E R S 0 0 5 5 
9 
11 
10 
21 
2 3 
22 
2 4 
2 5 
2 6 
20 
C A L L u F T ( 2 , N A M F L , I E R R ) 
I F ( l E R R ) 9 , 1 0 , 9 
W R I T E ( 1 , 1 1 ) l E R R 
FORMAT ( ' I E R R = ' , I 2 ) 
C A L L E X I T 
R E A u ( I ' I K R E C ) KVAL 
K V A L = K V A L + 1 
I K R E C = I K R E C - 1 
W R I T E ( I ' I K R E C ) KVAL 
I V A L = 0 
C O N T I N U E 
C O N T I N U E 
u O 2 0 J K = 1 , L H M A X 
I K R E C = 1 
N A M F L ( 5 ) = L I S T ( J K ) 
C A L L u F T ( 2 , N A M F L , I E R R ) 
I F ( I E R R ) 2 1 , 2 2 , 2 1 
W R I T E ( 1 , 2 3 ) l E R R 
FORMAT ( ' I E R R = ' , I 2 , ' I N P E R S ' ) 
C A L L E X I T 
u O 2 4 L K = 1 , 3 2 0 
R E A u ( I ' I K R E C ) K R A Y ( L K ) 
u O 2 5 M K = 1 , 3 1 9 
N K = 3 2 0 - M K 
K R A Y ( N K ) = K R A Y ( N K ) + K R A Y ( N K + 1 ) 
I K R E C = 1 
u O 2 4 L K = 1 , 3 2 0 
W R I T E ( I ' I K R E C ) K R A Y ( L K ) 
C O N T I N U E 
C A L L L I N K ( H P L O T ) 
E N u 
P A G E 0 2 
P E R S 0 0 5 6 
P E R S 0 0 5 7 
P E R S 0 0 5 8 
P E R S 0 0 5 9 
P E R S 0 0 6 0 
P E R S 0 0 6 1 
P E R S 0 0 6 2 
P E R S 0 0 6 3 
P E R S 0 0 6 4 
P E R S 0 0 6 5 
P E R S 0 0 6 6 
P E R S 0 0 6 7 
P E R S 0 0 6 9 
P E R S 0 0 7 0 
V A R I A B L E A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F D 6 S C A T ( I C ) = F F D 5 - F A O E H S ( I C ) = F A 0 D - F 9 A 8 H M A X I I C ) = F 9 A 7 - F 9 4 2 T z n c ) = F 9 4 1 - F 9 1 6 I R E C ( C = F O i s , 
J R E C ( I C ) = F 9 1 4 L A B ( I C ) = F 9 1 3 M A X H ( I C ) = F 9 1 2 N ( I C ) = F 9 1 1 M w n c ) = F 9 i n T I ( C = F o n c 
T I T L E ( I C ) = F 9 0 E - F 8 E B S ( I C ) = F 8 E A N A M T ( I C ) = F 8 E 9 - F S E 7 M ( I C ) = F m E 6 Y E A R ( I C ) = F 8 E 5 n A 7 F S ( C 
P ( I C ) = F 8 C 6 K R E C ( I C ) = F 8 C 5 L R E C ( I C ) = F 8 C 4 M R E C ( I C ) = F R C 3 N R E C ( I C ) = F 8 C 2 ( c = F n n ] 
K ( I C ) = F 8 C 0 L ( I C ) = F 8 B F P I ( I C ) = F 8 B E K N T ( I C ) = F A B D I H M A X ( I C ) = F 8 B C I ( c = F A P = 
N A M F L ( I ) = 0 0 1 1 - O O O C L I S T ( I ) = 0 0 3 9 - 0 0 1 2 K R A Y ( I ) = 0 1 7 9 - 0 0 3 A I M S ( I ) = 0 C E 9 - 0 1 7 A I K R E C ( T ) = OCEA L H M 4 X ( = O C F -
j n ) = O C E C I E R R ( I ) = O C E D I K H ) = O C E E I Z E R O ( I ) = O C E F N O R E C f l ) = n c F n T V 4 L ( = n r F i 
I J U ) = 0 C F 2 J M I ) = 0 C F 3 K V A L ( I ) = 0 C F 4 J K ( I ) = 0 C F 5 L K H ) = n C F 6 ( = 0 r F 7 
N K ( I ) = 0 C F 8 
S T A T E M E N T A L L O C A T I O N S 
1 5 = 0 u 0 4 1 1 = 0 0 1 3 2 3 = 0 0 1 9 1 3 = 0 0 4 7 
4 = 0 L . 8 F 8 = O D B A 7 = 0 D C 6 1 9 = O D C A 
2 4 = 0 E 4 8 2 5 = 0 E 6 6 2 6 = 0 E 8 D 2 0 = 0 E A 1 
1 4 
9 
= 0 D 4 F 
= 0 D E 9 
16 
10 
= 0 0 5 3 
= O O F 1 
12 
6 
= 0 0 6 2 1 
= O E O D 5 
= 2 
= n E 1 6 2 1 
: b A T u R E S S U P P O R T E D 
N O N P R O C E S S 
ONE WORu I N T E G E R S 
E X T E N u E u P R E C I S I O N 
I OCS 
l A L L E u S U B P R O G R A M S 
u F T I S T O X S T F A C S B F A C MWRT MCOMP M I O I S U B S C MOREO MOWRT MOCOM M D ^ 
P A G E 0 3 
I N T E G E R C O N S T A N T S 
2 = 0 C F C 1 = 0 C F D 3 2 0 = 0 C F E 4 = 0 C F F 2 9 2 0 = 0 0 0 0 29 2 8 = 0 0 0 1 0 = 0 0 0 2 3 1 9 = 0 0 0 3 
C C R E R E Q U I R E M E N T S F O R P E R S 
COMMON 1 8 6 2 I N S K E L COMMON 0 V A R I A B L E S 3 3 2 4 P R O G R A M 4 3 4 
E N u OF C O M P I L A T I O N 
P E R S 
u U P F U N C T I C N C O M P L E T E D 
/ / u U P 
* u E L E T P E R S 
u u P F U N C T I O N C O M P L E T E D 
* S T O R E C I L 1 P E R S P E R S 
* F I L E S ( 1 , , 1 ) , ( 2 , H S G , 1 ) 
* C C E N u 
C L B , B U l L u P E R S 
C O R E L O A u MAP 
T Y P E NAME A R G l A R G 2 
*CL,W T A R L E 2 1 8 2 O O O C 
* I 8 T T A R L E 2 1 8 E O O O E 
* F I O T A R L E 2 1 9 C O O W 
* E T V T A B L E 2 1 A C 0 0 2 1 
* V T V T A B L E 2 1 C u 0 0 3 6 
* P N T T A B L E 2 2 0 4 0 0 0 8 
* u F T T A B L E 2 2 0 C O O O C 
M A I N P E R S 2 F 3 0 
P N T P E R S . 2 2 0 6 
L I R F E R P R T 3 0 B B 2 1 C D 
L I B F S U B S C 3 1 6 6 2 1 D 0 
I S T O X 3 1 9 2 2 1 0 3 
C A L L u F T 3 1 8 2 
L I B F MWAT 3 3 C 1 2 1 0 6 
U B F M I D I 3 4 8 7 2 1 D 9 
L I B F M C M P 3 4 5 C 2 1 D C 
L I B F MuWRT 3 A 2 6 2 1 0 F 
u m F M u l 3 8 u E 2 1 E 2 
L I B F MuCCM 3 9 9 B 2 U i 5 
L I B F S T F A C 3 C 5 C 2 1 E 8 
U B F S B F A C 3 C 6 0 2 1 E B 
L I B F M u R E u 3 9 3 9 2 1 E E 
U B F M u I X 3 8 F 7 2 1 F 1 
P N T H P L O T 2 2 0 A 
C A L L P R T 3 C 7 4 
L I B F A u R C K 3 C B E 2 1 F 4 
C A L L F L E T M 3 L , 2 2 
L I R F l O i J 3 F 0 C 2 1 F 7 
C A L L l O F I X 3 F A 8 
C A L L B T I B T 3 F u 8 
C A L L S A V E 3 F 4 4 
L I B F F L O A T 4 0 3 u 2 1 F A 
L I B F I F I X 4 0 5 3 2 1 F D 
C A L L B T 2 B T 4 0 8 6 
L I B F NORM 4 0 A 3 2 2 0 0 
C O R E 4 0 u C 1 7 D E 
COMM 5 8 B A 0 7 4 6 
C L ^ P E R S L u X O 
_ u P F U N C T I O N C O M P L E T E D 
//jm X 
/ / FOR H P L O T 
* L I S T A L L 
* U N E W O P u I N T E G E R S 
* F X T E N u E u P R E C I S I O N 
» I O C S ( u I S K , P L O T T E R ) 
f N O N P R O C E S S P R O G R A M 
I N T E G E R R I , N A M T ( 3 ) 
V E R S I O N 2 M U O I F I C A T I O N 0 1 . 1 2 . 7 0 
H P L O O O O l 
I N T E G E R S W P A ( 4 2 ) , S C A T ( 4 0 , 3 7 ) , H S ( 1 0 2 ) , H M A X ( 1 0 2 ) , T Z ( 2 , 2 2 ) , T I T L E ( 3 6 ) H P L 0 0 0 0 2 
I N T E G E R S , Y E A R , D A T E S ! 3 0 ) , P , P I , R H P L O O O O S 
u I M E N S I O N A ( 9 ) , A H S ( 1 0 2 ) , A H M A X ( i n 2 ) , B ( 2 4 ) , I 8 ( 2 4 ) H P L 0 0 0 0 4 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , I I , T I T L e , S , N A M H P L O O O n 5 
U T , H , Y E A R , u A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , K N T , I H M A X , R I H P L 0 0 0 0 6 
u A T A A / 1 . 5 , 0 . 8 7 5 , 0 . 6 2 5 , 0 . 5 , 0 . 4 , 0 . 3 3 7 5 , 0 . 3 , 0 . 2 5 , 0 . 2 5 / H P L U 0 0 0 7 
c A T A B / - 0 . 0 3 , 1 . 4 7 , 2 . 3 4 5 , 2 . 9 7 , 3 . 4 7 , 3 . 8 7 , 4 . 2 0 7 , 4 . 5 0 7 , 4 . 7 5 7 , 5 . 0 0 7 , 5 . 3 H P L 0 0 0 0 8 
1 0 7 , 5 . 6 0 7 , 5 . 9 0 7 , 6 . 2 0 7 , A . 5 0 7 , 6 . 9 4 4 , 7 . 3 9 0 , 8 . 0 2 0 , 8 . 5 2 0 , A . 9 2 0 , 9 . 2 6 0 , 9 . 5 H P L 0 0 0 0 9 
2 6 0 , 9 . 8 2 0 , 1 0 . 0 7 5 / H P L U O O l O 
u A T A I R / 3 , 4 , 5 , 6 , 7 , 8 , 9 , 1 0 , 1 1 , 1 2 , 1 4 , 1 6 , 1 8 , 2 0 , 2 2 , 2 7 , 3 2 , 4 2 , 5 2 , 6 2 , 7 2 , 8 2 H P L 0 0 0 1 1 
C — 
5 1 
1 , 9 2 , 1 0 2 / 
u E F I N F F I L E 1 ( 4 , 3 0 6 , U , I R E C ) , 2 ( 4 , 3 0 6 , U , J R E C ) 
- P L O T h S A N u HHAX FOR E A C H S E A S O N 
I R E C = 1 
J R F C = 1 
P I 1 = 3 . 1 4 1 5 9 
C A L L S C A L E ( l . , l . , 0 . , 0 . ) 
C A L L E C H A R ( 0 . , 0 . , 0 . 1 5 , 0 . 1 5 , P I I / 2 ) 
W R I T E ( 7 , 5 0 ) T I T L E 
F O R M A T ( 3 6 A 2 ) 
C A L L E C H A R ( 2 . , 0 . , 0 . 1 5 , 0 . 1 5 , P I 1 / 2 ) 
W R I T E ( 7 , 5 1 ) D A T E S 
F O R M A T ( 3 0 A 2 ) 
C A L L E P L O T ( 0 , 0 . , 0 . ) 
C A L L E P L O T ( 0 , 2 4 . , 1 0 . ) 
u O 1 0 I L = 1 , 4 
P L O T L O G A R I T H M I C S C A L E 
C A L L S C A L E ( 1 . 5 , 0 . 0 7 5 , 0 . , 0 . ) 
C A L L E P L O T ( 1 , 0 . , 1 0 0 . ) 
C A L L E G R I u ( 3 , 0 . , 1 0 0 . , 2 . , 5 0 ) 
IY=100 
un3I^^,H 
Y = I Y 
C A L L E C H A R ( - . 3 , Y , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 4 ) l Y 
F W M A T ( 1 3 ) 
I Y = I Y - 1 0 
C A L L E C H A R ( - 0 . 5 , 3 0 . , 0 . 1 , 0 . 1 , P I 1 / 2 ) 
W R I T E ( 7 , 7 ) 
F O R M A T ( ' P E R C E N T A G E E X C E E D A N D C E ' ) 
C A L L E P L O T ( 0 , 0 . , 0 . ) 
uO 2 IK=1^  
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M A X H ( I C ) = F 9 1 2 N ( I C ) : 
N A M T ( I C ) = F 8 E 9 - F R E 7 M ( I C ) : 
L R E C ( I C ) = F a C 4 M R E C ( I C ) : 
P I f I C ) = F 8 B E K N T ( I C ) : 
A I R ) = 0 0 8 D Y ( R ) = 
I f I ) = 0 0 9 F I X ( I ) = 
T P L 0 0 0 5 2 
T P L 0 0 0 5 3 
T P L U 0 0 5 4 
T P L 0 0 0 5 5 
T P L 0 0 0 5 6 
T P L 0 0 0 5 7 
T P L 0 0 0 5 8 
T P L 0 0 0 5 9 
T P L 0 0 0 6 0 
T P L 0 0 0 6 1 
T P L 0 0 0 6 2 
T P L 0 0 0 6 3 
T P L 0 0 0 6 4 
T P L 0 0 0 6 5 
T P L 0 0 0 6 6 
T P L 0 0 0 6 7 
T P L n 0 0 6 8 
T P L 0 0 0 6 9 
T P L 0 0 0 7 0 
T P L 0 0 0 7 1 
T P L 0 0 0 7 2 
T P L 0 0 0 7 3 
T P L 0 0 0 7 4 
T P L 0 0 0 7 5 
T P L 0 0 0 7 6 
T P L 0 0 0 7 7 
T P L 0 0 0 7 8 
T P L 0 0 0 7 9 
: F 9 A 7 - F 9 4 2 
9^11 
: F A E 6 
f8C3 
F H R D 
0^90 
o n AO 
T Z ( T C ) = F 9 4 1 - F 9 1 6 I R F C ( I C ) : 
M M ( T C ) = F 9 1 0 I I ( I C ) : 
Y E A R ( T C ) = F 8 E 5 n A T F S ( I C ) = 
N R E C ( I C ) = F 8 C ? % ( I C ) : 
I H M A X ( I C ) = F 8 B C 9 I ( I C ) = 
X ( R ) = n 0 9 3 J ( 1 ) : 
I K ( I ) = 0 0 A 1 
S T A T E M E N T A L L O C A T I O N S 
8 = 0 0 E 9 9 = O O F n 1 4 = 0 1 0 D 1 5 = 0 1 1 C 1 6 = 0 1 2 9 1 7 = 0 1 3 8 2 = 0 1 4 8 7 = 0 1 4 A 5 = 0 1 5 7 
1 0 = 0 1 F F 1 1 = 0 2 0 5 1 2 = 0 2 0 8 1 3 = 0 2 1 1 1 8 = 0 2 1 5 3 0 = 0 2 3 4 4 = 0 2 7 8 1 9 = 0 2 0 4 1 = 0 2 R J 
F E A T U R F S S U P P O R T E D 
N O N P R O C E S S 
ONE WORu I N T E G E R S 
E X T E N u E u P R E C I S I O N 
I O C S 
C A L L E u S U B P R O G R A M S 
S C A L E E P L O T E G R I D E C H A R E A D D E S U B E L D 
M I O I S U R S C S N R NOR ED MDCOM MDFX E C H R I 
E L D X E S T O E D V R F L O A T COMGO 
R E A L C O N S T A N T S 
. 3 1 4 1 5 9 0 0 0 E 0 1 = 0 0 A 4 
. l O O O O O O O O E 0 1 = 0 0 8 3 
. 1 5 0 0 0 0 0 0 0 E 0 0 = 0 0 C 2 
. 5 0 0 0 0 0 0 0 0 F 0 1 = 0 0 D 1 
. 2 5 0 0 0 0 0 0 0 E 0 0 = 0 0 A 7 
. 2 0 0 0 0 0 0 0 0 E 0 2 = 0 0 6 6 
. 3 2 0 0 0 0 0 0 0 E 0 2 = 0 0 C 5 
, 5 0 0 0 0 0 0 0 0 E 0 0 = 0 0 0 4 
. 2 0 0 0 0 0 0 0 0 E 0 0 = O O A A 
. 6 0 0 0 0 0 0 0 0 E 0 1 = 0 0 8 9 
. 1 5 0 0 0 0 0 0 0 E 0 1 = 0 0 C 8 
. 8 0 0 0 0 0 0 0 0 E 0 1 = 0 0 0 7 
. O O O O O O O O O E 0 0 = O O A D . 3 0 0 0 
. 3 8 0 0 0 0 0 0 0 E 0 2 = 0 0 B C . 3 5 0 0 
. l O O O O O O O O E 0 0 = 0 0 c 8 . 4 0 0 0 
. A O O O O O O O O E 0 2 = 0 0 0 6 
PM^03 
I N T E G E R C O N S T A N T S 
l = n n L u 4 = 0 0 D E 3 = 0 0 D F 4 4 = 0 0 E 0 3 0 = 0 0 E 1 0 = 0 0 E 2 2 0 = 0 0 E 3 2 = 0 0 E 4 7 = n n k 
6 = 0 0 E 7 4 2 = 0 0 E R 
: D 4 E R E O u l W E M E N T S F C H T P L O T 
COMMON 1 8 6 2 I N S K E L COMMON 0 V A R I A B L E S 1 6 4 P R O G R A M 5 8 9 
E N u Of C O M P I L A T I O N 
T P L O T 
u u P F U N C T I O N C O M P L E T E D 
/ / u u P 
* u F L E T T P L O T 
u u P F U N C T I O N C O M P L E T E D 
C S T C K F C I L 1 T P L O T T P L O T 
* F I L F S ( 3 , T Z , 1 ) 
*CC^ N^  
C L R , B u I L u T P L O T 
CORE L O A u 
T Y P E NAME 
MAP 
A R G l A K G 2 
* C u W T A B L E 2 1 8 2 
* I R T T A B L E 2 1 8 E 
* F f O T A B L E 2 1 9 C 
* F T V T A B L E 2 1 A C 
* V T V T A B L E 2 1 C u 
* P N T T A B L E 2 2 3 6 
* u F T T A B L E 2 2 3 E 
^ A I N T P L O T 2 3 B B 
P N T T P L O T 2 2 3 8 
L I B F E C H R I 2 5 4 A 
L I B F E L u 2 7 F 1 
L I B F E S T O 2 7 u F 
L I B F M u R E u 2 8 6 F 
L T B F S U B S C 2 B 7 C 
M u F X 2 8 2 8 
MuCCM 2 8 u l 
C A L L S C A L E 2 R A 8 
C A L L E P L O T 2 B B 4 
C A L L E G R I , 
L I R F SNR 
L I B F 
L I B F 
2 B F 9 
Z C 5 6 
C A L L ECHAR 2 C 7 u 
M W R T 2 E 4 3 
H C O M P 2 E u E 
LIBF C H M G O 3 3 5 4 
LIBF F L O A T 3 3 A 7 
M i n i 2 F 0 9 
L I B F 
L I B F 
L I B F 
L I B F E u V R 3 3 C 0 
L I B F 
umF 
L I B F E L u X 
L I B F E A u v 
E S U B 3 4 6 1 
M I O F X 2 F 1 0 
2^ ^ 
P N T 
L I B F EMPY 
3^^ 
S W P L T 2 2 3 C 
L I B F I F I X 
L I B F E I N C 
L^ ^ 
C A L L 
C A L L E S I N 
C A L L E C O S 
OOOC 
O O O E 
0 0 1 0 
0 0 2 1 
0 0 6 9 
0 0 0 8 
0006 
2 1 C D 
2 1 D 0 
2 1 D 3 
2 1 D 6 
2 1 0 9 
2 1 D C 
2 1 0 F 
2^^ 
2^^ 
2 1 E 8 
2H^ 
2 1 E E 
2 1 F 1 
2^^ 
2^^ 
2 1 F A 
2 1 F D 
2200 
2 2 0 3 
2206 
2 2 0 9 
2 2 0 C 
2 2 0 F 
2 2 1 2 
2 2 1 5 
3 4 F 3 
3 5 3 1 
3 5 E 8 
L I B F X Y P L T 3 6 0 6 
L I B F P L O T I 3 6 6 A 
L I B F F S T O X 2 7 8 B 
A u 4 C K 3 6 8 6 
B T 2 R T 3 6 E A 
C A L L S A V E 3 7 0 6 
C A L L l O F I X 3 7 6 A 
L I B F E R U L E 3 5 8 8 
L I B F EMOVE 3 5 B 7 
C A L L P O I N T 3 7 u 2 
3 8 1 2 
3 8 0 7 
L I B F ECHRX 2 6 I B 
L I B F l O u 3 8 B 8 
C A L L B T I B T 3 8 F 0 
L I B F w r R M 3 9 5 5 2 2 2 4 
2 2 1 8 
2 2 1 B 
2 2 1 E 
2 2 2 1
L I R F X u L 3 9 A u 2 2 2 7 
L I G F F A 4 C 3 9 u F 2 2 2 A 
L I R F X M c 3 A 1 1 2 2 2 0 
L I R F E S U B X 3 4 6 5 2 2 3 0 
L I R F E M P Y X 3 4 E u 2 2 3 3 
C O & F 3 A 5 6 1 E 6 4 
CnMM S A R A 0 7 4 6 
C L R , T P L O T L u XO 
u U P F U N C T I O N C O M P L E T E O 
V E R S I O N 1 M L n i F I C A T i n N 0 1 . 1 2 . 7 0 
/ / J H K X //pm SWPLT 
? L I S T A L L 
WON^  jNTFGEdS 
* F X T F N u F „ P R E C I S I O N 
* i n C S ( u I S K , P L n T T E R ) 
e N M N P R n C F S S P R O G R A M 
I N T E G E R R I , N A M T ( 3 ) 
I N T E G E R S W P A ( 4 2 ) , S C A T ( 4 0 , 3 7 ) , H S ( i n 2 ) , H M A X ( 1 0 2 ) , T Z ( 2 , 2 2 ) , T I T L F ( 3 
I N T F G F R S , Y E A R , H A T E S ( 3 0 ) , P , P I , R 
P^ .ION ASyP(42) 
C " - ' 1 S u p A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A R , M A X H , N , M M , I I , T I T L E , S , 
u T , , Y F A K , u A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , K N T , I H M A X , R I 
H I L E 4 ( 1 , 1 2 6 , U , L R E C ) 
— T H I S L I N K P L O T S T H E S P E C T R A L W I O T H P A R A M E T E R F O R T H E Y E A R 
P I 1 = 3 . 1 4 1 5 9 
L R F : = 1 
R E A u ( 4 ' L R E C ) ( A S W P ( J ) , J = 1 , 4 2 ) 
- - P L O T X A N u Y A X I S A N D S C A L E S 
A = 0 . 2 5 
C A L L S C A L E ( 0 . 2 5 , 0 . 4 , - 1 6 . , 0 . ) 
C A L L E P L O T ( 1 , 0 . , 1 5 . ) 
C A L L E G R I u ( 3 , 0 . , 1 5 . , 1 . , 1 5 ) 
C A L L E G R I u ( 0 , 0 . , 0 . , 1 . , 4 0 ) 
C A L L E G R I u ( 1 , 4 0 . , 0 . , 1 . , 1 5 ) 
C A L L E G R I u ( 2 , 4 0 . , 1 5 . , 1 . , 4 0 ) 
C A L L E C H A R ( 2 . , 1 9 . , 0 . 2 , 0 . 2 , 0 ) 
W R I T E ( 7 , 8 ) 
F O R M A T ( ' G R A P H OF S P E C T R A L W I D T H P A R A M E T E R ' ) 
C A L L E C H A R ( 2 . , 1 7 . , 0 . 2 , 0 . 2 , 0 ) 
W R I T E ( 7 , 9 ) 
F O R M A T ( ' F O R A W H O L E Y E A R ' ) 
I Y = 1 5 
u O 3 1 = 1 , 4 
Y = I Y 
C A L L E C H A R ( - 2 . , Y , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 1 ) l Y 
F C K M A T ( 1 2 ) 
I Y = l Y - 5 
C A L L E C H A R ( - 4 . , 3 . , 0 . 1 , 0 . 1 , P I 1 / 2 ) 
W R I T E ( 7 , 7 ) 
F C K H A T ( ' P E R C E N T A G E O C C U R R E N C E ' ) 
X X = 0 . 2 5 
^ 0 2 I K = 1 , 1 1 
X = X X - 1 . 0 
C A L L E C H A R ( X , - l . , 0 . 1 , 0 . 1 , 0 ) 
B K = ( ( I K - 1 ) / 1 0 . ) 
W R I T E ( 7 , 4 ) 8 K 
F O R M A T ( F 3 . 1 ) 
X X = X X + 4 
C A L L E C H A R ( 4 . , - 2 . , 0 . 1 , 0 . 1 , 0 ) 
; k ^ T H I N I N T E R V A L S UP 
S W P L 0 0 0 6 
S W P L 0 0 0 7 
SWPLOnOA 
S W P L 0 0 n 9 
N A M S W P L O O l O 
S W P L O O l l 
S W P L 0 0 1 2 
S W P L 0 0 1 3 
S W P L 0 n i 4 
S W P L 0 0 1 5 
S W P L 0 0 1 6 
S W P L 0 0 1 7 
S W P L 0 0 1 8 
S W P L 0 0 1 9 
S W P L 0 0 2 0 
S W P L O n Z l 
S W P L 0 0 2 2 
S W P L 0 0 2 3 
S W P L 0 0 2 4 
S W P L 0 0 2 5 
S W P L 0 0 2 6 
S W P L 0 0 2 7 
S W P L 0 0 2 8 
S W P L 0 0 2 9 
S W P L 0 0 3 n 
S W P L 0 0 3 1 
S W P L 0 0 3 2 
S W P L 0 0 3 3 
S W P L 0 0 3 4 
S W P L 0 0 3 5 
S W P L 0 0 3 6 
S W P L 0 0 3 7 
S W P L 0 0 3 R 
S W P L 0 0 3 9 
S W P L 0 0 4 0 
S W P L 0 0 4 1 
S W P L 0 0 4 2 
S W P L 0 0 4 3 
S W P L 0 0 4 4 
S W P L 0 0 4 5 
S W P L 0 0 4 6 
S W P L 0 0 4 7 
S W P L 0 0 4 8 
S W P L 0 0 4 9 
S W P L 0 0 5 0 
S W P L 0 0 5 1 
S W P L 0 0 5 2 
S W P L 0 0 5 3 
S W P L n n 5 4 
O.SWPLCCSS 
P A G E 0 2 
C A L L ECHAR ( 1 3 . j - 3 * » 0 . 1 * 0 . 1 f 0 } S W P L 0 0 5 7 
W R I T E ( 7 , 6 ) A S W P ( l ) S W P L 0 0 5 8 
6 FORMAT ( ' C A L M = ' , F 5 . 2 , ' PER C E N T ' ) S W P L 0 0 5 9 
C A L L E P L O T f - 2 , 0 . , 0 . ) S W P L 0 0 6 0 
Q _ — —— S W P L 0 0 6 1 
Q _ _ _ — P L O T G R A P H FOR Y EA R S W P L 0 0 6 2 
(I— — S W P L 0 0 6 3 
u 0 1 9 I J = ^ , 4 2 S W P L 0 0 6 4 
Y = A S W P ( I J ) S W P L 0 0 6 5 
X = A S W P L 0 0 6 6 
C A L L E P L 0 T ( 0 , X , Y ) S W P L 0 0 6 7 
A = A + 1 . 0 S W P L 0 0 6 8 
19 C O N T I N U E S W P L 0 0 6 9 
C A L L E P L O T ( 1 , 6 0 . , 0 . ) S W P L 0 0 7 0 
C A L L L I N K ( S C A T P ) S W P L 0 0 7 1 
E N u S W P L 0 0 7 2 
V A R I A R L F A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F D 6 
J W E C ( I C ) = F 9 1 4 
T I T L E ( I C ) = F 9 0 E - F B E R 
P ( I C ) = F 8 C 6 
K ( I C ) = F R C O 
A S W P ( R ) = 0 0 B l - 0 0 0 6 
R K ( R ) = 0 0 9 3 
S C A T ( I C ) = F F 0 5 - F A 0 E 
L A R ( I C ) = F 9 1 3 
S ( I C ) = F 8 E A 
K R E C ( I C ) = F 8 C 5 
L ( I C ) = F 8 R F 
P I H R 
J ( I 
= 0 0 8 4 
= 0 0 9 C 
H S ( I C ) = F A 0 D - F 9 A 8 
M A X H ( I C ) = F 9 1 2 
N A M T ( I C ) = F 8 E 9 - F R E 7 
L R E C ( I C ) = F 8 C 4 
P I ( I C ) = F 8 B E 
A ( R ) = n 0 8 7 
I Y ( I ) = 0 0 9 D 
H M A X ( I C ) = F 9 A 7 - F 9 4 2 
N ( I C ) = F q i l 
M ( I C ) = F 8 E 6 
M R E C ( I C ) = F A C 3 
K N T ( I C ) = F 8 8 D 
Y ( R ^ : 0 n 8 A 
1(1 )=0f%^  
T Z ( T C ) = F 9 4 1 - F 9 1 6 
MM(IC)=FqiO 
Y E A R ( T C ) = F 8 E h 
N R E C ( I C ) = F B C 2 
I H K A X ( I C ) = F 8 8 C 
XX( 
I K ( 
R ) : 
T ): n080 n 0 9 F 
IPzC(!C)=HqiH 
nATFS()C)=rPri^  
w ( I C ) = F K C l 
PI(!C)=F4%-. 
X ( P 
I J ( I 
S T A T E M E N T A L L O C A T I O N S 
W = 0 0 E 3 9 = O O F A = 0 1 0 2 = 0 1 0 F = 0 1 1 1 = 0 1 3 1 = n i c z 0?11 IQ 
F E A T U R E S S U P P O R T E W 
N r M P R O C E S S 
WORu I N T E G E R S 
E X T E N u E u P H E C I S I O N 
I O C S 
C A L L E u S U B P R O G R A M S 
S C A L E E P L O T E G R I O ECHAR EAUO E S U B E O I V E L O 
M I O F M I O I S U B S C SNR MOREO MOCOM MDFX E C H R I 
ELDX E S T O F L O A T 
R E A L C C ^ i S T A M T S 
. 3 1 4 1 5 9 0 0 0 E 0 1 = 0 0 A 2 
. 1 5 0 0 0 0 0 0 0 E 0 2 = 0 0 B 1 
. 2 0 0 0 0 0 0 0 0 F 0 0 = 0 0 C 0 
. l O O O O O O O O E 0 2 = 0 0 C F 
. 2 5 0 0 0 0 0 0 0 E 0 0 = 0 0 A 5 
. l O O O O O O O O E n i = 0 0 R 4 
. 1 7 0 0 n 0 0 0 0 E 0 2 = 0 0 C 3 
. 1 3 0 0 0 0 0 0 n E 0 2 = 0 0 0 2 
. 4 0 0 0 0 0 0 0 0 E 0 0 = 0 0 A 8 
. 4 0 0 0 0 0 0 0 0 E 0 2 = 0 0 B 7 
. l O O O O O O O O E 0 0 = 0 0 c 6 
. 6 0 0 0 0 0 0 0 0 E 0 2 = 0 0 0 5 
. 1 6 0 0 0 0 0 0 0 E n 2 = 0 0 A R 
. 2 0 0 0 0 0 0 0 0 E 0 1 = 0 0 B A 
. 4 0 0 0 0 0 0 0 0 E 0 1 = 0 n C 9 
.oono^inonni 
. 1 9 0 0 0 0 0 0 0 1 
.Toooono 0,' 
I N T E G E R C O N S T A N T S 
l = 0 0 u 8 4 = 0 0 0 9 
1 1 = 0 0 E 2 
i 5 = o o n c 0 = 0 0 0 0 4 0 = 0 0 0 E 7=CnEC 
C C R E R E Q U I R E M E N T S FOR S W P L T 
COMMON 1 8 6 2 I N S K E L COMMON 0 V A R I A B L E S 1 6 2 PROGRAM 4 7 6 
E N u OF C O M P I L A T I O N 
S W P L T 
u u P F U N C T I C W C O M P L E T E D 
/ / uuP 
* u E L E T S W P L T 
u U P F U N C T I O N C O M P L E T E D 
# S T O R E C I L 1 S W P L T S W P L T 
» F I L E S t 4 , S W P A , l ) 
* C C E N u 
C L H , H u I L u S W P L T 
C O K E L O A u MAP 
T Y P E NAME A R G l A R G 2 
# C u W T A B L E 2 1 A 2 o o o c 
# [ R T T A B L E 2 1 8 E OOOE 
* P I O T A B L E 2 1 9 C 0 0 1 0 
* E T V T A B L E 2 1 A C 0 0 2 1 
* V T V T A B L E 2 1 C u 0 0 6 C 
f P N T T A B L E 2 2 3 A 0 0 0 8 
* u F T T A B L E 2 2 4 2 0 0 0 6 
M A I N S W P L T 2 3 8 0 
P N T S W P L T 2 2 3 C 
L I R E E C H R I 2 4 u C 2 1 C 0 
L I R E E L L 2 7 8 3 2 1 D 0 
E S T O 2 7 7 1 2 1 0 3 
L I B F M u R E u 2 8 0 1 2 1 D 6 
L I R E S u B S C 2 B 0 E 2 1 0 9 
U R F M u F X 2 7 B A 2 1 0 C 
MuCOM. 2 8 6 3 2 1 D F 
U R F SNR 2 B 3 E 2 1 E 2 
C A L L S C A L E 2 R 5 2 
G A L L E P L O T 2 B 5 E 
C A L L E G R I u 2 B A 3 
C A L L E C H A S 2 C 0 F 
L I R E HWRT 2 L u 5 2 1 E 5 
L I R E MCOMP 2 E 7 0 2 1 E 8 
L ^ F F L O A T 3 2 E 7 2 1 E B 
L I B F M i n i 2 E 9 B 2 1 E E 
L I R E E u V R 3 3 0 0 2 1 F 1 
U B F E S U B 3 3 A 1 2 1 F 4 
U [ B F E u I V 3 3 1 3 2 1 F 7 
L I R E M I O F 2 E 9 6 2 1 F A 
L I B F E A u u 3 3 A 9 2 1 F 0 
L I B F M I O F X 2 E A 2 2 2 0 0 
L I B F E L u X 2 7 7 F 2 2 0 3 
P N T S C A T P 2 2 4 0 
L ^ ^ EMPY 3 4 3 3 2 2 0 6 
L I R F I F I X 3 4 7 1 2 2 0 9 
L ^ ^ E I N C 3 5 2 8 2 2 0 C 
L I B F X Y P L T 3 5 4 6 2 2 0 F 
L I B F P L O T I 3 5 A A 2 2 1 2 
L I R F E S T O X 2 7 1 u 2 2 1 5 
L M F A u R C K 3 5 C 6 2 2 1 8 
C A L L B T 2 B T 3 6 2 A 
C A L L SAVE 3 6 4 6 
C A L L l O F l X 3 6 A A 
L ^ ^ E R ' i L E 3 4 C 8 2 2 1 B 
L I R F EMOVE 3 4 F 7 2 2 1 E 
C A L L P O I N T 3 7 1 2 
C A L L E S I N 3 7 5 2 
C A L L E C O S 3 7 4 7 
L I B F E C H R X 2 5 A u 2 2 2 1 
L ^ ^ i n * j 3 7 F 8 2 2 2 4 
C A L L R T I B T 3 8 3 0 
L I S P NORM 3 8 9 5 2 2 2 7 
U R F X UL- 3 8 C u 2 2 2 A 
U [ 8 F F A * C 3 9 1 F 2 2 2 0 
L I R F XML 3 9 5 1 2 2 3 0 
L I B F E S U B X 3 3 A 5 2 2 3 3 
L I B F E M P Y X 3 4 2 u 2 2 3 6 
C D A E 3 9 9 6 1 F 2 4 
COMM 5 8 B A 0 7 4 6 
C L R , S W P L T L c XQ 
. U P F U N C T I O N C O M P L E T E D 
V E R S I O N 1 M U n i F I C A T I O N 0 1 . 1 2 . 7 0 
//JM X 
/ / F O R S C A T P 
L I S T A L L 
ONE WORD I N T E G E R S 
E X T E N D E n P R E C I S I O N 
I D C S ( D I S K , P L O T T E R ) 
N O N P R O C E S S P R O G R A M 
I N T E G E R R I , N A M T ( 3 ) 
I N T E G E R S W P A ( 4 2 ) , S C A T ( 4 0 , 3 7 ) , H S ( 1 0 2 ) , H M A X ( 1 0 2 ) , T Z ( 2 
I N T E G E R S , Y E A R , D A T E S ( 3 0 ) , P , P I , R 
D I M E N S I O N L I S T ( 1 1 4 ) 
COMMON S W P A , S C A T , H S , H M A X , T Z , I d E C , J R E C , L A B , M A X H , N , M M 
U T , M , Y E A R , D A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , K N T , 
D A T A I S P A C / ' ' / , I A S T / ' * ' / , I P L U S / ' + ' / , L I S T / 1 1 4 * ' ' / 
D E F I N E F I L E 5 ( 4 0 , 3 7 , U , M R E C ) 
C - -
C — 
C - -
C 
C 
100 
3 0 
3 1 
35 
3 4 
3 2 
- T H I S L I N K P L O T S A S C A T T E R D I A G R A M F O R T H E Y E A R 
P I I = 3 . 1 4 1 5 9 
M R E C = 1 
- P L O T S C A L E S AND A X I S 
C A L L S C A L E ( 0 . 6 , 0 . 2 , - 1 0 . , 0 . ) 
C A L L E P L O T ( 1 , 0 . , 4 0 . ) 
C A L L E G R I D ( 3 , 0 . , 4 0 . , 1 . , 4 0 ) 
C A L L E G R I D ( 0 , 0 . , 0 . , 0 . 5 , 3 6 ) 
C A L L E G R I D ( 1 , 1 8 . , 0 . , 1 . , 4 0 ) 
C A L L E G R I D ( 2 , 1 8 . , 4 0 . , 0 . 5 , 3 6 ) 
C A L L E C H A d ( - 2 . , 4 5 . , 0 . 2 , 0 . 2 , 0 ) 
W H I T E ( 7 , 1 0 0 ) 
F C R M A T ( ' S C A T T E R D I A G R A M F O R T H E WHOLE Y E A R ' ) 
C A L L E C H A R ( - 2 . , 4 3 . , 0 . 1 5 , 0 . 1 5 , 0 ) 
W R I T E ( 7 , 2 0 0 ) 
F O R M A T ( ' I N P A R T S P E R T H O U S A N D * = 1 U C C U R R E N C E , 
I N C E S ' ) 
C A L L E C H A R ( - 2 . , 1 0 . , 0 . 1 , 0 . 1 , P I I / 2 ) 
W R I T E ( 7 , 9 ) 
F r W M A T ( ' S I G N I F I C A N T WAVE H E I G H T I N F E E T ' ) 
C A L L E P L O T ( 0 , - 1 . 0 , 4 0 . ) 
I F ( M A X H - 2 0 ) 3 0 , 3 1 , 3 0 
I F ( M A X H - 4 0 ) 3 2 , 3 3 , 3 2 
IY = 20 
n o 3 4 1 = 1 , 1 1 
Y = I Y * 2 
C A L L E C H A 4 ( - 1 . 0 , Y , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 3 5 ) l Y 
F O R M A T ( 1 2 ) 
I Y = I Y - 2 
G O T O 3 6 
I Y = 4 0 
D O 5 1 = 1 , 9 
Y^^ 
C A L L E C H A R ( - 1 . 0 , Y , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 3 5 ) l Y 
I Y = I Y - 5 
GO T O 3 6 
IY = 80 
S C A T O O O l 
, 2 2 ) , T I T L E ( 3 6 ) S C A T 0 0 0 2 
S C A T 0 0 0 3 
S C A T 0 n 0 4 
, I I , T I T L E , S , N A M S C A T 0 0 0 5 
T H M A X , R I S C A T 0 0 0 6 
S C A T 0 0 0 7 
S C A T O O O R 
S C A T 0 0 0 9 
S C A T O O l O 
S C A T O O l l 
S C A T 0 0 1 2 
S C A T 0 0 1 3 
S C A T 0 0 1 6 
S C A T 0 0 1 5 
S C A T 0 0 1 6 
S C A T 0 0 1 7 
S C A T 0 0 1 8 
S C A T 0 0 1 9 
S C A T 0 0 2 0 
S C A T 0 0 2 1 
S C A T 0 0 2 2 
S C A T 0 0 2 3 
S C A T 0 0 2 4 
S C A T 0 0 2 5 
S C A T 0 0 2 6 
S C A T 0 0 2 7 
= 2 0 C C U R R E S C A T 0 0 2 8 
S C A T 0 0 2 9 
5 C A T 0 0 3 0 
S C A T 0 0 3 1 
S C A T 0 0 3 2 
S C A T 0 0 3 3 
S C A T 0 0 3 4 
S C A T 0 0 3 5 
S C A T 0 0 3 6 
S C A T 0 0 3 7 
S C A T 0 0 3 R 
S C A T 0 0 3 9 
S C A T 0 0 4 n 
S C A T 0 0 4 1 
S C A T 0 0 4 2 
S C A T 0 0 4 3 
S C A T 0 0 4 4 
S C A T 0 0 4 5 
S C A T 0 0 4 6 
S C A T 0 0 4 7 
S C A T 0 0 4 8 
S C A T 0 0 4 9 
S C A T 0 0 5 0 
S C A T 0 0 5 1 
P A G E 0 2 
A 
3 6 
3 7 
4 
C - -
c— 
C - -
C - -
n n 8 1 = 1 , 9 
Y = I Y / 2 . 
C A L L E C H A 4 ( - 1 . 0 , Y , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 3 5 ) l Y 
I Y = I Y - i n 
C A L L E C H A R ( 0 . , - 1 . , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 3 7 ) 
P m M A T f ' C 1 2 3 4 5 6 7 
1 ^ 1 1 ^ 1 3 1 4 ^ 1 6 N I B M 
C A L L ECHAR ( 4 . , ~ 2 . 5 , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 4 ) 
F r W M A T ( ' Z E R O C R O S S I N G P E R I O D I N H A L F S E C O N D I N T E R V A L S ' ) 
- C O N V E R T EACH L I N E OF S C A T ARRAY T O A 1 FORMAT U S I N G T N E C B 
- P R I N T E A C H L I N E ON G R A P H 
1 5 , 1 6 , 1 5 
1 7 , 1 8 , 1 7 
o n 1 1 J = l , 4 0 
R E A D ( 5 ' M I R E C ) ( S C A T ( J , J J ) , J J = 1 , 3 7 ) 
o n 1 2 J K = 1 , 3 7 
I L E M = J K * 3 
I F ( S C A T ( J , J K ) - 1 6 4 4 8 ) 1 3 , 1 2 , 1 3 
1 3 I F ( S C A T ( J , J K ) - 2 3 6 1 6 ) 
1 5 I F ( S C A T ( J , J K ) - 2 0 0 3 2 ) 
1 6 L I S T ( I L E M ) = I A S T 
GO T O 1 2 
1 8 L I S T ( I L E M ) = I P L U S 
GO T O 1 2 
1 7 I L E M = I L E M - 5 
C A L L I N E C A ( S C A T ( J , J K ) , I L E M , L I S T ) 
1 2 C O N M N U E 
n o 2 2 M A C = 1 , 1 1 4 
I F ( L I S T ( M A C ) - 1 6 4 4 8 ) 2 1 , 2 2 , 2 1 
2 2 C O N T I N U E 
GO T O 1 1 
21 AJ = JH^ 5 
C A L L E C H A R ( 0 . , A J , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 1 4 ) L I S T 
1 4 F C R M A T ( 1 1 4 A 1 ) 
C C L E A 4 L I S T ARRAY 
n o 1 9 I L = 1 , 1 1 4 
1 9 L I S T ( I L ) = I S P A C 
11 CONnWUF 
C A L L E P L 0 T ( 1 , 3 0 . 
C A L L L I N K ( P E R P L ) 
E N n 
V A R I A B L E A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F n 6 
J R E C ( I C ) = F 9 1 4 
T I T L E ( I C ) = F 9 0 E - F 8 E B 
P ( I C ) = F 8 C 6 
K ( I C ) = F A C O 
P I I ( R ) = 0 0 0 6 jn )^ m^9 
M A C ( I ) = 0 0 a F 
, 0 . ) 
S C A T ( I C ) = F F n 5 -
L A B ( I C ) = F 9 1 3 
S ( I C ) = F R E A 
K R E C ( I C ) = F 8 C 5 
L ( l C ) = F 8 n F 
Y ( R ) = n 0 0 9 jj(i )=nosA 
I L ( I ) = 0 0 9 0 
H S ( I C ) = F A 0 n - F 9 A 8 H M A X ( I C ) 
M A X H ( I C ) = F 9 1 2 N l l C h 
N A M T ( I C ) = F R E 9 - F S E 7 M ( I C ) 
L R E C ( I C ) = F 8 C 4 M R E C ( I C ) : 
P I ( I C ) = F B R E K N T ( I C ) : 
A J ( R ) = 0 0 0 C L I S T ( I ) : 
J K f l ) = 0 0 8 R I L E M f l )= 
I S P A C ( I ) = 0 0 9 1 
S C A T 0 0 5 2 
S C A T 0 0 5 3 
S C A T 0 0 5 4 
S C A T 0 0 5 5 
S C A T 0 0 5 6 
S C A T 0 0 5 7 
S C A T 0 0 5 R 
S C A T 0 0 5 9 
S C A T 0 0 6 0 
S C A T 0 0 6 1 
S C A T 0 0 6 2 
S C A T 0 0 6 3 
S C A T 0 0 6 4 
S C A T 0 0 6 5 
S C A T 0 0 6 6 
S C A T 0 0 6 7 
5 C A T 0 0 6 8 
S C A T 0 0 6 9 
S C A T 0 0 7 n 
S C A T 0 0 7 1 
5 C A T 0 0 7 2 
S C A T 0 0 7 3 
S C A T 0 0 7 4 
S C A T 0 0 7 5 
S C A T 0 n 7 6 
SC4r0077 
S C A T 0 0 7 A 
S C A T 0 0 8 1 
5 C A T 0 0 8 2 
S C A T 0 0 8 3 
S C A T 0 0 8 4 
S C A T 0 0 8 5 
S C A T 0 0 8 6 
S C A T 0 0 8 7 
S C A T 0 0 8 8 
S C A T n 0 8 9 
S C A T 0 0 9 0 
S C A T 0 0 9 1 
S C A T 0 0 9 2 
S C A T 0 0 9 3 
S C A T 0 0 9 4 
S C A T 0 0 9 5 
S C A T 0 0 9 6 
S C A T 0 0 9 7 
S C A T 0 0 9 R 
f 9 A 7 - f 9 4 ? 
F 9 1 1 
B^E6 
F A C 3 
FARO 
0 0 8 6 - 0 0 1 5 
onac 
T Z ( T C ) = 
MH(rC): 
Y E A P ( T C ) : 
N R E C ( T C ) = 
f H ^ / A X ( T (, ) = 
I Y ( T ) = 
lAsnr 
F 9 4 1 -
F 9 1 0 
FEES 
F 8 C 2 
F P R C 
0 0 8 7 
nosn 
I I ( I C ) -
(TO 
1(1 
PAGE 03 
S T A T E M E N T A L L O C A T I O N S 
1 0 0 = 0 0 0 9 2 0 0 = O O E C 9 = 0 1 0 0 3 5 = 0 1 l F 3 7 = 0 1 2 1 
3 3 = 0 2 2 C 5 = 0 2 4 R 3 2 = 0 2 5 C 8 = 0 2 7 0 3 6 = 0 2 8 C 
1 2 = 0 3 2 A 2 2 = 0 3 4 2 2 1 = 0 3 4 0 1 9 = 0 3 6 6 1 1 = 0 3 7 8 
4 
1 3 
= 0 1 5 A 
= 0 2 E 1 
1 4 
1 5 
= 0173 
=02EE 
3 0 
16 
= niFl 
= 02Fn 
3 1 
i n 
=niF% 34 
= 030% IT-
F E A T U R E S S U P P O R T E O 
N r N P R O C E S S 
CWE WORM I N T E G i ^ S 
E X T E N O F O P R E C I S I O N 
I O C S 
C A L L E O S U B P R O G R A M S 
S C A L E E P L O T E G R I U ECHAR I N E C R E S U R E O I V 
M I D I S U B S C SNR MOREO MDCOM M D I X E C H R I 
E L D E S T n EOVR FLOAT ISTOX 
REAL CONSTANTS 
. 3 1 4 1 5 9 0 0 0 E 0 1 = 0 0 9 4 
. 4 0 0 0 0 0 0 U 0 E 0 2 = 0 0 A 3 
. 4 5 0 0 0 0 0 0 0 E 0 2 = 0 0 8 2 
. 2 5 0 0 0 0 0 0 0 E 0 1 = 0 0 C 1 
. 6 0 0 0 0 0 0 0 0 E 0 0 = 0 0 9 7 
. l O O O O O O O O E n i = 0 0 A 6 
. 4 3 0 0 0 0 0 0 0 E 0 2 = 0 0 B 5 
. 3 0 0 0 0 0 0 0 0 E 0 2 = 0 0 C 4 
. 2 0 0 0 0 0 0 0 0 E 0 0 = 0 0 9 A 
. 5 0 0 0 0 0 D 0 0 E n n = n o A 9 
. 1 5 0 0 0 0 0 0 0 E 0 0 = 0 0 R 8 
.lOOOOOOOOE 02=0090 
.isnooooooe n2=00AC 
.lOOOOOOOOF nO=OOBR 
.nnnnnnnuoF no 
.4nionnroooF 
INTEGER CCNSTANTS 
1 = 0 0 C 7 3 = 0 U C R 4 0 = O O C 9 0 = 0 0 C A 3 6 = 0 0 C B 2 = 0 0 C C 7 = 0 0 C D 2 n = n 0 C E 
5 = 0 0 0 1 8 0 = 0 0 0 2 1 0 = 0 0 0 3 3 7 = 0 0 0 4 1 6 4 4 8 = 0 0 0 5 2 3 6 1 6 = 0 0 0 6 2 0 0 3 2 = 0 0 0 7 1 1 4 = 0 0 0 8 
C O R E R F O U I ^ E M E N T S FOR S C A T P 
COMMON 1 8 6 2 I N S K E L COMMON 0 V A R I A B L E S 1 4 8 PROGRAM 7 5 8 
5N0 OF COMPILATION 
S C A T P 
O U P F U N C T I C N C C M P L E T E O 
/ / OUP 
* D E L E T S C A T P 
n u P F U N C T I O N C O M P L E T E D 
* S T O R E C I L 
* F I L E S ( 5 , S C A T , 1 ) 
* C C E N D 
1 S C A T P S C A T P 
: L H , H U I L D S C A T P 
C O R E L O A D 
T Y P E NAME 
MAP 
A R G l A R G 2 
*CDW 
* I B T 
*FIO 
* E T V 
* V T V 
» P N T 
* n F T 
M A I N 
P N T 
L I H F 
U H F 
L I B F 
L I R F 
C A L L 
C A L L 
CA^ . 
C A L L 
L^ ^ 
U H F 
L^ ^ 
L I R F 
L^^ 
L I R F 
L^ ^ 
L I R F 
L^ ^ 
L^ f 
L M F 
C A L L 
L^^ 
L^ ^ 
P N T 
L^ ^ 
LM^  
L^ ^ 
L I R F 
L I R F 
L I B F 
L I R F 
L I R F 
L I R F 
L I R F 
C A L L 
CAU. 
C A L L 
L I R F 
L I R F 
C A L L 
C A L L 
C A L L 
L I R F 
T A R L E 
T A R L E 
T A R L E 
T A R L E 
T A R L E 
T A R L E 
T A R L E 
S C A T P 
S C A T P 
E C H R I 
E L D 
E S T O 
SNR 
S C A L E 
E P L O T 
E G R I D 
E C H A 4 
MWRT 
MCm^  
F L O A T 
EDVR 
M I O I 
E D I V 
M H R E O 
S U R S C 
M O I X 
MOCCM 
I S T O X 
I N E C B 
E S U B 
M I O A I 
P E R P L 
EMPY 
E A D D 
I F I X 
E I N C 
X Y P L T 
P L O T I 
E L H X 
E S T O X 
E R U L E 
EMOVE 
P O I N T 
E S I N 
E C O S 
E C H R X 
l O U 
l O F I X 
R T I R T 
S A V E 
ADRCK 
2 1 A 2 
2 1 8 E 
2 1 9 C 
2 1 A C 
2 1 C D 
2 2 4 2 
2^ ^ 
2 3 C 0 
2^ ^ 
2 5 F 0 
2 8 9 7 
2 8 8 5 
2 8 B 2 
2 8 C 6 
2 8 D 2 
2 9 1 7 
2 9 8 3 
2 R 4 9 
2 R E 4 
3 0 5 B 
3 0 7 4 
2 C 0 F 
3 0 8 7 
3 1 5 D 
3 4 6 A 
3 1 1 R 
3 1 R F 
3 4 9 6 
3 4 C 6 
3 5 F D 
2 C 3 0 
2 2 4 8 
3 6 8 F 
3 6 0 5 
3 6 C n 
3 7 8 4 
3 7 A 2 
3 8 0 6 
2 8 9 3 
2 8 3 1 
3 7 2 4 
3 7 5 3 
3 8 5 A 
3 8 9 A 
3 8 8 F 
2 6 C 1 
3 9 4 0 
3 9 D C 
3 A 0 C 
3 9 7 8 
3 A 7 0 
O O O C 
O O O E 
0010 
0021 
0 0 7 5 
0008 
0 0 0 6 
2 1 C D 
21U0 
2 1 0 3 
2 1 D 6 
2 1 U 9 
2 1 D C 
2 1 D F 
2 1 E 2 
2 1 E 5 
2 1 E 8 
2 1 E B 
2 1 E F 
2^ U 
2 1 F 4 
2 1 F 7 
2 1 F A 
2 1 F D 
2 2 0 0 
2 2 0 3 
2 2 0 6 
2 2 0 9 
2 2 0 C 
2 2 0 F 
2 2 1 2 
2 2 1 5 
2 2 1 8 
2 2 1 B 
2 2 1 E 
2 2 2 1 
2 2 2 4 
L I R F NHRM 3 A n 5 2 2 2 7 
L I R F x n n 3 R n n Z ^ I A 
L M F F A X C 3 R 5 F 2 2 2 0 
C A L L R T 2 B T 3 B 9 0 
L M F S U R I N 3 P A C 2 2 3 0 
C A L L l A R S 3 B E 7 
C A L L I C A L C 3 R F F 
L I R F S T F A C 3 C 2 E 2 2 3 3 
L ^ ^ S R F A C 3 C 3 2 2 2 3 6 
L I B F XMO 3 C 4 7 2 2 3 9 
L T S F E S U R X 3 6 0 1 2 2 3 C 
L I R F E M P Y X 3 6 R 9 2 2 3 F 
c n t F 3 C 8 C 1 C 2 E 
CHMM 5 8 R A 0 7 4 6 
C L H , S C A T P LO XO 
n U P F U N C T I O N C H M P L E T E O 
V E R S I O N 1 M U n i F I C A T I O N 0 1 . 1 2 . 7 0 
/ / J O H X 
/ / FOK P F K P L 
* L I 5 T A L L 
* C N E WOK^ I N T F G E K S 
* E X T E N u F u P R E C I S I O N 
f i n e s ( u I S K , P L n T T E * , T Y P E W R I T E R ) 
* N O N P R O C E S S P R O G R A M 
I N T E G E R R I , N A M T ( 3 ) 
I N T E G E R S W P A ( 4 2 ) , S C A T ( 4 0 , 3 7 ) , H S ( 1 0 2 ) , H M A X ( 1 0 2 ) , T Z ( 2 , 2 2 ) , T I T L E ( 3 A ) 
I N T E G E R S , Y E A R , D A T E S ( 3 0 ) , P , P I , R 
u I M E N S I O N N A M F L ( 6 ) , K A T ( 3 2 0 ) , A ( 9 ) , R ( 1 7 ) , I B ( 1 7 ) 
k l M E N S I O N L I S T ( 4 4 ) 
P E R P O O O l 
P E R P 0 0 0 2 
P E R P 0 n n 3 
P E R P 0 0 0 4 
P E R P 0 0 0 5 
CHMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , I I , T I T L E , S , N A M P E R P 0 0 0 6 
u T , M , Y F A R , u A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , K N T , I H M A X , R I P E R P 0 0 0 7 
u A T A N A M F L ( 1 ) / ' P F ' / , N A M F L ( 3 ) / ' ' / P E R P 0 0 0 8 
u A T A N A M F L ( 4 ) / ' P E ' / , N A M F L ( 5 ) / ' 0 4 ' / , N A M F L ( 6 ) / ' ' / P E R P 0 0 0 9 
U.ATA A / 1 . 5 , 0 . 8 7 5 , 0 . 6 2 5 , 0 . 5 , 0 . 4 , 0 . 3 3 7 5 , 0 . 3 , 0 . 2 5 , 0 . 2 5 / P E R P O O l O 
u A T A B / 2 . 3 7 5 , 3 . 9 , 4 . 7 8 7 , 5 . 3 3 7 , 6 . 2 3 7 , 6 . 7 5 5 , 7 . 4 1 2 , 7 . 7 8 7 , 8 . 1 3 7 , 8 . 5 7 7 , R P E R P C O l l 
1 . 9 3 7 , 9 . 4 2 4 , 9 . 8 2 4 , 1 0 . 0 4 9 , 1 0 . 4 6 4 , 1 0 . 8 2 4 , 1 1 . 6 / P E R P 0 0 1 2 
u A T A I B / 3 , 6 , 9 , 1 2 , 1 8 , 2 4 , 3 0 , 3 6 , 4 2 , 5 1 , 6 0 , 7 5 , 9 0 , 9 9 , 1 2 6 , 1 5 0 , 1 7 7 / P E R P 0 0 1 3 
u A T A P I I / 3 . 1 4 1 5 9 / P E R P 0 0 1 4 
u A T A L I S T / ' 0 2 ' , ' 0 4 ' , ' 0 6 ' , ' 0 8 ' , ' 1 0 ' , ' 1 2 ' , ' 1 4 ' , ' 1 6 ' , ' 1 8 ' , ' 2 0 ' , ' 2 2 ' , ' P E R P 0 0 1 5 
1 2 4 ' 
20^ , 
' 2 6 ' 
5 2 ' , 
, ' 2 8 ' 
' 5 4 ' , 
, ' 3 0 ' , ' 3 2 ' 
' 5 6 ' , ' 5 8 ' , 
, ' 3 4 ' 
'60', 
' 3 6 ' 
6 2 ' , 
, ' 3 8 ' 
64S 
, ' 4 0 ' , 
' 6 6 ' , ' 
' 4 2 ' 
6 8 ' , 
, ' 4 4 ' , ' 4 6 ' 
' 7 0 ' , ' 7 2 ' , 
, ' 4 8 ' 
' 7 4 ' , 
, ' 5 P E R P 0 0 1 6 
' 7 6 P E R P 0 0 1 7 
3 ' , ' 7 8 ' , ' 8 0 ' / D E R P 0 0 1 8 
u F F I N E F I L E 1 ( 3 2 0 , 1 , U , I K R E C ) P E R P 0 0 1 9 
u F F I N F F I L M 2 ( 3 2 0 , 1 , U , L K R E C ) P E R P 0 0 2 0 
I K R E C = 1 P E R P 0 0 2 1 
P E R P 0 0 2 2 
P L O T A X I S A N D S C A L E S P E R P 0 0 2 3 
c P E R P n 0 2 4 
R F A u ( I ' l ) K A T ( l ) P E R P 0 0 2 5 
R F A u ( 2 ' l ) K A T ( 2 ) P E R P 0 0 2 6 
I F ( K A T ( 1 ) - K A T ( 2 ) 1 3 1 , 3 1 , 3 2 P E R P 0 0 2 7 
31 I F ( K A T ( 2 ) - 8 0 ) 2 0 , 2 0 , 3 3 P E R P n 0 2 8 
3 3 I F ( K A T ( 2 ) - 1 8 0 ) 2 2 , 2 2 , 2 3 P E R P 0 0 2 9 
32 I F ( < A T ( l ) - 8 0 ) 2 0 , 2 0 , 2 1 P E R P 0 0 3 0 
2 1 I F ( < A T ( 1 ) - 1 8 0 ) 2 2 , 2 2 , 2 3 P E R P 0 0 3 1 
2 U i n = 2 i P E R P 0 0 3 2 
I Y = 1 0 0 P E R P 0 0 3 3 
B Y = 8 . 0 P E R P 0 0 3 4 
F Y = 1 0 0 . P E R P 0 0 3 5 
J Y = 5 P E R P 0 0 3 6 
Z Y = - 8 . P E R P 0 0 3 7 
Y = 0 . 0 7 P E R P 0 n 3 8 
EY = 5 . P E R P 0 0 3 9 
I F Y = 2 0 P E R P 0 n 4 0 
GO TO 2 4 P E R P 0 0 4 1 
22 1 1 1 = 2 1 P E R P 0 0 4 2 
I Y = 2 0 0 P E R P 0 0 4 3 
8 Y = 1 4 . 0 P E R P 0 0 4 4 
F Y = 2 0 0 . P E R P 0 0 4 5 
J Y = 1 0 P E R P 0 0 4 6 
Z Y = - 8 . P E R P 0 0 4 7 
Y = n . 0 4 P E R P 0 0 4 8 
F Y = 1 0 . P E R P n 0 4 9 
I F Y = 2 0 D E R P O O S C 
G H T n 2 4 D E R P 0 0 5 1 
PAGE 0 2 
2A 
25 
?7 
28 
3 0 
2 9 
1 1 1 = 1 6 P E R P 0 0 5 2 
I Y = 3 0 0 P E R P 0 n 5 3 
B Y = 2 2 . 0 P E R P 0 0 5 4 
F Y = 3 0 0 . P E R P 0 0 5 5 
JY = 20 P E R P 0 0 5 6 
Z Y = - 1 6 . P E R P 0 0 5 7 
Y = 0 . 0 2 5 P E R P 0 0 5 8 
F Y = 1 0 . P E R P 0 0 5 9 
I F Y = 3 0 P E R P 0 0 6 0 
CALL SCALE ( l . , l . , - 1 2 . , 0 . ) P E R P 0 0 6 1 
C A L L EPLOT ( 1 , 0 . , 0 . ) P E R P 0 0 6 2 
CALL SCALE ( 1 . 5 , Y , n . , 0 . ) P E R P 0 0 6 3 
C A L L EPLOT ( 1 , 0 . , F Y ) P E R P 0 n 6 4 
CALL E G R I u ( 3 , 0 . , F Y , E Y , I F Y ) P E R P o n a s 
uO 25 1 = 1 , 1 1 1 P E R P 0 0 6 6 
A Y = I Y P E R P 0 0 6 7 
C A L L ECHAR ( - . 3 , A Y , 0 . 1 , 0 . 1 , 0 ) P E R P 0 0 6 8 
WRITE ( 7 , 2 6 ) l Y P E R P 0 0 6 9 
FrWMAT ( 1 3 ) P E R P 0 n 7 0 
I Y = I Y - J Y P E R P 0 0 7 1 
C A L L ECHAR ( - 0 . 8 , 2 0 . , 0 . 1 , 0 . 1 , P I 1 / 2 ) P E R P 0 0 7 2 
W R I T E ( 7 , 2 7 ) P E R P 0 0 7 3 
FCRMAT ( ' N U M B E R OF OCCURRENCES OF WAVE C O N D I T I O N S ' ) P E R P 0 0 7 4 
CALL ECHAR ( - 0 . 5 , 2 5 . , 0 . 1 , 0 . 1 , P I 1 / 2 ) P E R P 0 0 7 5 
WRITE ( 7 , 2 8 ) P E R P 0 0 7 6 
F O i M A T ( ' E X C E E U I N G A G I V E N D U R A T I O N ' ) F E R P 0 0 7 7 
C A L L EPLOT ( 0 , 0 . , 0 ) P E R P 0 0 7 A 
uO 1 I K = 1 , 2 P E R P 0 n 7 9 
v O 2 J = l , 9 P E R P 0 0 8 0 
CALL SCALE ( A ( J ) , Y , 0 . , 0 . ) P E R P 0 0 8 1 
C A L L E G R I u ( 0 , 0 . , 0 . , 1 . , 1 ) P E R P 0 0 8 2 
CONTINUE P E R P 0 n 8 3 
C O N T I N U E P E R P 0 0 8 4 
CALL SCALE ( A ( 1 ) , Y , 0 . , 0 . ) P E R P 0 0 8 5 
C A L L E G R I u ( 0 , 0 . , 0 . , 1 . , 1 ) P E R P 0 0 8 6 
CALL ECHAt ( - 6 . 7 1 6 , Z Y , 0 . 1 , 0 . 1 , 0 ) P E R P 0 0 8 7 
WRITE ( 7 , 5 ) P E R P 0 0 8 8 
FORMAT ( ' 1 2 3 4 5 6 7 8 10 P E R P 0 0 R 9 
1 20 3 0 4 0 50 M 7 0 8 0 1 0 0 2 0 0 ' ) P E R p n o g n 
Z Y = 2 * Z Y P E R P 0 0 9 1 
C A L L ECHAR ( - 4 . , Z Y , 0 . 1 , 0 . 1 , 0 ) P E R P 0 0 9 2 
WRITE ( 7 , 6 ) P E R P 0 0 9 3 
F n o w A T ( ' u l W A T I O N I N H O U R S ' ) P E R P 0 0 9 4 
CALL EPLOT ( 0 , - 6 . 7 1 8 , F Y ) P E R P 0 0 9 5 
u n 2 9 I K < U 2 P E R P 0 0 9 6 
u n 3 0 J = l , 9 P E R P 0 0 9 7 
C A L L SCALE ( A ( J ) , Y , 0 . , 0 . ) P E R P 0 0 9 R 
CALL E G R I u ( 0 , 0 . , 0 . , 1 . , 1 ) P E R P 0 0 9 9 
C O N T I N u F P E R P O l O O 
CONTINUE P E R P O I O l 
C A L L SCALE ( A ( 1 ) , Y , 0 . , 0 . ) P E R P 0 1 0 2 
CALL E G R I u ( 0 , 0 . , 0 . , 1 . , 1 ) P E R P 0 1 0 3 
C A L L ECHAR ( - 5 . , R Y , 0 . 2 , 0 . 2 , 0 ) P E R P 0 1 0 4 
WRITE ( 7 , 9 ) P E R P O i n s 
FrWMAT ( ' P E R S I S T E N C E DIAGRAM 1 :0R THE WHOLE Y E A R ' ) P E R P O l O A 
CALL E G R I u ( 3 , 1 . , 0 . , E Y , I F Y ) D E R P n i n y 
P A G E 0 3 
C P L O T P F R S I S T E N C E C U R V E FOR EACH E V E N H S V A L U E 
C-
11 
13 
1 4 
10 
FY = - f Y 
C A L L E P L O T 1 0 , - 6 . 7 1 8 , F Y ) 
L H M A X = l H H A X / 2 
u O 1 0 J J = 1 , L H M A X 
I K R F C = 1 
N A M F L ( 2 ) = L I S T ( J J ) 
C A L L u F T ( 2 , N A M F L , I E R R ) 
I F ( I E 4 A ) 1 1 , 1 2 , 1 1 
W R I T E ( 1 , 1 3 ) l E K * 
F O R M A T ( ' I E R < = ' , I 3 , ' I N P R O G R A M P E R P L ' ) 
C A L L F X I T 
C A L L S C A L E ( l . , Y , 0 . , 0 . ) 
R F A u ( I ' I K R E C ) ( K A T ( I ) , I = 1 , 3 2 0 ) 
u O 1 4 J = l , 1 7 
I J = I 8 ( J ) 
I J = I J / 3 
A Y = K A T ( I J ) 
C A L L E P L n T ( - 2 , H ( J ) , A Y ) 
A Y = K A T ( 1 ) 
C A L L E C H A 4 ( 2 . , A Y , 0 . 1 , 0 . 1 , 0 ) 
J J A = J J * 2 
W R I T E ( 7 , 1 5 ) J J A 
F n W M A T ( 1 2 , ' F T ' ) 
C A L L E P L n T ( 0 , 0 . , 0 . ) 
C H N T I N U F 
C A L L E P L H T * 1 , 1 4 . , - 2 0 0 ) 
- S E T LAR F O R R E T U R N T O WAST 
C-
LAR = 3 
C A L L L I N K ( u U H P ) 
E N u 
V A R I A H L F A L L O C A T I O N S 
P E R P O I O S 
P E R P O I O Q 
P E R P O l l O 
P E R P O l l l 
P E R P 0 1 1 2 
P E R P 0 1 1 3 
P E R P 0 1 1 4 
P E R P 0 1 1 5 
P E R P O l l A 
P E R P 0 1 1 7 
P E R P O l l A 
P E R P 0 1 1 9 
P E R P 0 1 2 0 
P E R P 0 1 2 1 
P E R P 0 1 2 2 
P E R P 0 1 2 3 
P E R P 0 1 2 4 
P E R P 0 1 2 5 
P E R P 0 1 2 6 
P E R P 0 1 2 7 
P E R P 0 1 2 R 
P E R P 0 1 2 9 
P E R P 0 1 3 0 
P E R P 0 1 3 1 
P E R P 0 1 3 2 
P E R P 0 1 3 3 
P E R P 0 1 3 4 
P E R P 0 1 3 5 
P E R P n i 3 6 
P E R P 0 1 3 7 
P E R P 0 1 3 A 
D E R P 0 1 3 9 
P E R P 0 1 4 0 
D E R P 0 1 4 1 
P E R P 0 1 4 2 
S W P A ( I C ) = F F F F - F F n 6 S C A T ( I C ) = F F D 5 - F A O E H S ( I C ) = F A 0 n - F 9 A 8 H M A X ( I C ) = F 9 A 7 - P 9 4 2 T 7 ( T C ) = F 9 4 ] - F 9 1 6 I R F C ( I C ) = F V 1 
J R E C ( I C ) = F 9 1 4 L A B ( I C ) = F 9 1 3 M A X H ( I C ) = F 9 1 2 N ( I C ) = F 9 1 1 M M ( T C ) = F 9 i n r r ( T C ) - F Q f 
T I T L E ( I C ) = F 9 0 E - F 8 E B S ( I C ) = F 8 E A N A M T ( I C ) = F 8 E 9 - F 8 E 7 M ( I C ) = F A E 6 Y F A R I I C ) = F B E S DA T F S ( T C ) 
P ( I C ) = F 8 C A K R E C ( I C ) = F 8 C 5 L R E C ( I C ) = F 8 C 4 M R E C ( I C ) = h 8 C 3 N R E C I T C ) = F H C 2 ) ( I C ) 
K ( I C ) = F 8 C 0 L ( I C ) = F 8 R F P I ( I C ) = F A B E K N T ( I C ) = F A R O I H y A X ( I C ) = F B H C P I ( [ C ) 
A ^ ) = 0 0 2 4 - 0 0 0 C B ( R ) = 0 0 5 7 - 0 0 2 7 B Y ( R ) = 0 0 5 A F Y ( R ) = 0 0 5 0 7 Y ( T ) = 0 0 5 0 Y ( ' 1 - 1 / 
F Y m ) = 0 0 6 6 A Y ( R ) = 0 0 6 9 P I I ( R ) = 0 0 6 C N A M F L ( I ) = 0 0 7 A - 0 0 7 5 K A T ( T ) = 0 1 B A - o n 7 n ) = G : c 
L I S T ( I ) = 0 1 F 3 - 0 1 C C I K R E C ( I ) = 0 1 F 4 L K R E C ( I ) = 0 1 F 5 I I K I ) = 0 1 F 6 I Y ( T ) = 0 1 F 7 J Y ( I ) 1' 1 r 
^ ^ ( I ) = 0 1 F 9 1 ( 1 ) = 0 1 F A I K ( I ) = 0 1 F R J ( I ) = O l F C L H M A X ( I ) = 0 1 F O J J ( I ) - • 
I E R R ( I ) = 0 1 F F I J f l ) = 0 2 0 0 J J A I I ) = 0 2 0 1 
S T A T E M E N T A L L O C A T I O N S 
2 6 = 0 2 4 A 2 7 = 0 2 6 C 2 8 = 0 2 8 2 5 = 0 2 9 1 6 = 0 2 C E 9 = 0 2 D 9 1 3 = 0 2 F E 1 5 = n 2 F F 3 1 
3 2 = 0 3 3 2 2 1 = 0 3 3 A 2 0 = 0 3 4 4 2 2 = 0 3 6 B 2 3 = 0 3 9 2 2 4 = 0 3 B 7 2 5 = 0 3 F 4 2 = 0 4 5 5 1 
2 9 
—04uA 11 = 0 5 3 A 1 2 = 0 5 4 2 1 4 = 0 5 7 0 1 0 = 0 5 P A 
F E A T U R E S S U P P O R T E D 
N O ^ P R O C F S S 
ONE WORu I N T F G E R S 
E X T E N u F u P R F C I S I O N 
I O C S 
P A G E 0 4 
C A L L E u S U B P R O G R A M S 
S C A L E E P L O T E G R I O E C H A R O F T EMPY E L D 
S N R M u R E u MDCOM M O I X E C H R I T Y P E N E B P R T 
E S T O E O V R F L O A T I S T O X 
R F A L C O N S T A N T S 
. 8 0 0 0 0 0 0 0 0 E 0 1 = 0 2 0 6 
. 2 0 0 0 0 0 0 0 0 E 0 3 = 0 2 1 5 
. 1 6 0 0 0 0 0 0 0 E 0 2 = 0 2 2 4 
. 1 5 0 0 0 0 0 0 0 E 0 1 = 0 2 3 3 
. 5 0 0 0 0 0 0 0 0 E 0 0 = 0 2 4 2 
. 2 0 0 0 0 0 0 0 0 E 0 0 = 0 2 5 1 
. l O O O O O O O O E 0 3 = 0 2 0 9 
. 4 0 0 0 0 0 0 0 0 E - 0 1 = 0 2 1 8 
. 2 5 0 0 0 0 0 0 0 E - n i = 0 2 2 7 
. 3 0 0 0 0 0 0 0 0 E 0 0 = 0 2 3 6 
. 2 5 0 0 0 0 0 0 0 E 0 2 = 0 2 4 5 
. 2 0 0 0 0 0 0 0 0 E 0 1 = 0 2 5 4 
. 7 0 0 0 0 0 0 0 0 E - 0 1 = 0 2 0 C 
. l O O O O O O O O E 0 2 = 0 2 1 B 
. l O O O O O O O O E 0 1 = 0 2 2 A 
. l O O O O O O O O E 0 0 = 0 2 3 9 
. 6 7 1 6 0 0 0 0 0 E 0 1 = 0 2 4 8 
. 5 0 0 0 0 0 0 0 0 E 0 1 = 0 2 0 F . 1 6 ' 
.22onoonooE 02=0215 
. 1 2 0 0 0 0 0 0 0 E 0 2 = 0 2 2 0 . n n n f 
. a o o n o o o o o E n o = o 2 3 C . ? 
. 4 0 0 0 0 0 0 0 0 E 0 1 = 0 2 4 B 
I N T E G E R C O N S T A N T S 
1 = 0 2 5 7 2 = 0 2 5 8 8 0 = 0 2 5 9 1 8 0 = 0 2 5 A 
1 6 = 0 2 6 1 3 0 0 = 0 2 6 2 3 0 = 0 2 6 3 3 = 0 2 6 4 
C O R E R E Q U I R E M E N T S F O R P E R P L 
COMMON 1 8 6 2 I N S K E L COMMON 0 V A R I A B L E S 
2 1 = 0 2 5 R 
0 = 0 2 6 5 
1 0 0 = 0 2 5 C 
7 = 0 2 6 6 
5 1 8 P R O G R A M 9 7 6 
5 = 0 2 5 D 
9 = 0 2 6 7 
2 0 = n 2 5 F 
320=026H 2no=n25F 1' 17=02^9 
E N u OF C O M P I L A T I O N 
P E R P L 
u u P F U N C T I O N C O M P L E T E D 
/ / u U P 
» u E L E T P E R P L 
u u P F U N C T I O N C O M P L E T E D 
* S T O R E C I L 1 P E R P L P E R P L 
* F I L E S ( 1 , P E 0 2 , 1 ) 
» F I L E S ( 2 , P E 0 4 , 1 ) 
» C C E N u 
C L H , R U l L u P E R P L 
C O R F L O A u MAP 
T Y P E NAME A R G l A R G 2 
*CuW T A B L E 2 1 R 2 oooc 
» I B T T A B L E ZIRE O O U E 
* c i n T A B L E 2 1 9 C o o i n 
* E T V T A R L E 2 1 A C 0 0 2 1 
* V T V T A R L F 2 1 C u 0 0 4 9 
C P N T T A R L E 2 2 3 6 0 0 0 8 
* L ^ T T A R L F 2 2 3 E OOOC 
M A I N P E R P L 2 9 4 0 
P N T P E A P L 2 2 3 8 
L I R F F R P R T 2 A 1 5 2 i c n 
L I H F E C H R I 2 R u L 2 1 0 0 
L I H F M u R E u 2 4 H 3 2 1 U 3 
L M F ML I X 2 R 4 1 2 1 U 6 
U H F M u C C M 2 R F 5 2 1 0 9 
L I U F F L ^ 2 E F 7 2 1 U C 
L I H F F S T O 2 E E 5 2 1 D F 
L M F S M 4 2 F 1 2 2 1 E 2 
C A L L S C A L E 2 F 2 6 
C A L L E P L O T 2 F 3 2 
C A L L E G R I u 2 F 7 7 
L I H F F L H A T 2 F u l 2 1 E 5 
C A L L E C H A 4 2 F F 9 
L M F MWRT 3 1 R F 2 1 E 8 
L I R F Mini 3 2 H 5 2 1 E R 
L I M F M C W I P 3 2 5 A 2 1 E E 
L I H F E^rVR 3 A L 4 2 1 F 1 
L I R F S u B S C 3 7 5 6 2 1 F 4 
L I R F E M P Y 3 7 A 9 2 1 F 7 
L I R F I S T O X 3 7 C 6 2 1 F A 
C A L L u F T 3 7 E 6 
PMT L U M P 2 2 3 C 
C A L L P R T 3 8 5 6 
L M F E A u u 3 H C 7 2 1 F n 
L I R F I F I X 3 9 4 R 2 2 0 0 
L I R F E I N C 3 A 0 2 2 2 0 3 
L I R F X Y P L T 3 A 2 0 2 2 0 6 
L I R F P L H T I 3 A 8 4 2 2 0 9 
L I R F E L u X 2 E F 3 2 2 0 C 
L I R F E S T n x 2 E 9 1 2 2 0 F 
U R F A L R C K 3 A A 0 2 2 1 2 
C A L L B T P B T 3 R 0 4 
C A L L S A V E 3 R 2 0 
C A L L l O F I X 3 R 8 4 
L I R F E R U L E 3 9 A 2 2 2 1 5 
L I R F E W n V E 3 9 u l 2 2 1 8 
C A L L P O I N T 3 R E C 
L I R F NORM 3 C 2 1 2 2 1 B 
C A L L F S I N 3 C 6 4 
C A L L Ecns 3 C 5 9 
L I R F E C H R X 2 9 A ^ 2 2 1 E 
L I R F in i j 3 ^ 0 A 2 2 2 1 
C A L L B T I B T 3 L 4 2 
L I B F X u u 3 L A 7 2 2 2 4 
U B F F A K C 3 L F 9 2 2 2 7 
L I B F XML, 3 F 2 B 2 2 2 A 
C A L L F L E T M 3 E 6 E 
L I B F E S u B X 3 G C 3 2 2 2 0 
L I R F E M P Y X 3 7 8 3 2 2 3 0 
L I B F E S u B 3 P B F 2 2 3 3 
C O R E 4 0 5 A 1 8 6 0 
CHMM S P R A 0 7 4 6 
C L R , P E A P L LL XO 
u u H F u N C T i r W C n M P L E T C n 
//jm X 
/ / » j n m S E R I A L NUMREK 1 9 0 3 5 
/ / # D A T E 5 . 1 . 1 9 7 1 
/ / FOR DUMP 
L I S T A L L 
ONE WORD I N T E G E R S 
E X T E N D E D P R E C I S I O N 
N O N P R C C E S S PROGRAM 
I O C S t O I S K , 1 4 4 3 P R I N T E R ) 
I N T E G E R T S C A T I 3 7 I , T P E I 3 2 0 I 
I N T E G E R R I , N A M T I 3 I 
V E R S I O N 1 M O D I F I C A T I O N 0 1 . 1 2 . 7 0 
D U M P O O O l 
D U M P 0 0 0 2 
T H I S PROGRAM L I S T S T H E C O N T E N T S O F A L L D I S K F I L E S W H I C H 
HAVE B E E N P L O T T E D I N WAST 
10 
I N T E G E R S W P A ( 4 2 I , S C A T I 4 0 , 3 7 I , H S I 1 0 2 I , H M A X I 1 0 2 ) , T Z ( 2 , 2 2 I , T I T L E I 3 6 ) D U M P 0 0 0 3 
I N T E G E R S , Y E A R , D A T E S I 3 0 I , P , P I , R D U M P 0 0 0 4 
D I M E N S I O N C H S t l 0 2 ) , C H M A X I 1 0 2 l , C T Z I 4 4 t , C S W P A I 4 2 l , L I S T I 4 0 l , N A M F L ( i q i n U M P 0 0 0 5 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , I I , T I T L E , S , N A M n U M P 0 0 0 6 
I T , M , Y E A R , D A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , < N T , I H M A X , R I D U M P 0 0 0 7 
DATA L I S T / ' 0 2 ' , ' 0 4 ' , ' 0 6 ' , ' 0 8 ' , ' 1 0 ' , ' 1 2 ' , ' 1 4 ' , ' 1 6 ' , ' 1 8 ' , ' 2 0 ' , ' 2 2 ' , ' D U M P 0 0 0 8 
1 2 4 ' , ' 2 6 ' , ' 2 8 ' , ' 3 0 ' , ' 3 2 ' , ' 3 4 ' , ' 3 6 ' , ' 3 8 ' , ' 4 0 ' , ' 4 2 ' , ' 4 4 ' , ' 4 6 ' , ' 4 8 ' , ' 5 DUMP 0 0 0 9 
2 0 ' , ' 5 2 ' , ' 5 4 ' , ' 5 6 ' , ' 5 8 ' , ' 6 0 ' , ' 6 2 ' , ' 6 4 ' , ' 6 6 ' , ' 6 8 ' , ' 7 0 ' , ' 7 2 ' , ' 7 4 ' , • 7 6 D U M P 0 0 1 0 
3 ' , ' 7 8 ' , ' 8 0 ' / D U M P O O l l 
DATA N A M F L I 1 I / ' H S ' / , N A M F L I 2 I / ' ' / , N A M F L I 3 I / ' ' / , N A M F L I 4 ) / ' H M ' / , N D U M P 0 0 1 2 
l A M F L ( 5 ) / ' A X ' / , N A M F L I 6 I / ' ' / , N A M F L I 7 I / ' T Z ' / , N A M F L I 8 ) / ' ' / , N A M F L ( 9 DUMP 0 0 1 3 
2 1 / ' ' / , N A M F L I 1 0 I / ' S W ' / , N A M F L I 1 1 ) / ' P A ' / , N A M F L 1 1 2 1 / ' ' / , N A M F L 1 1 3 1 / D U M P 0 0 1 4 
3 ' S C ' / , N A N F L ( 1 4 I / ' A T ' / , N A M F L < 1 5 ) / ' ' / , N A M F L I 1 6 ) / ' P E ' / , N A M F L I 1 8 I / ' DUMPOOIS 
4 ' / D U M P 0 0 1 6 
OATA C H S / 1 0 2 * 0 . / , C H M A X / 1 0 2 * 0 . / , C T 7 / 4 4 * 0 . / , C S W P A / 4 2 » 0 . / , T S C A T / 3 7 * 0 / D U M P 0 0 1 7 
l , T P E / 3 2 0 * 0 / n u M P O O l B 
D E F I N E F I L E l l 4 , 3 0 6 , U , I R E C ) , 2 l 4 , 3 0 6 , U , J R E C t , 3 ( 4 , 1 3 Z , U , K R E C I D U M P 0 n i 9 
D E F I N E F I L E 4 I 1 , 1 2 6 , U , L R E C I , 5 ( 4 0 , 3 7 , U , M R E C t , 6 ( 3 2 0 , l , U , I K R F : C I D U M P 0 0 2 0 
nUMPOOZl 
DUMP0022 
DUMP0023 
nUMP0024 
W R I T E 1 3 , 1 1 D U M P 0 0 2 5 
FORMAT t l H l , ' H S FOH W I N T E R , S P R I N G , S U M M E R , A U T U M N FROM 1 - 1 0 1 F T ' / ) DUMPn026 
DO 2 LK = 1 , 4 D U M P 0 0 2 7 
R E A D l l ' L K l ( C H S ( L J I , L J = 1 , 1 0 2 I D U M P 0 0 2 8 
W R I T E 1 3 , 3 1 C H S n U M P 0 0 2 9 
FORMAT ( 1 H 0 , ( 2 0 F 5 . 1 ) ) D U M P 0 0 3 0 
W R I T E 1 3 , 4 ) D U M P 0 n 3 1 
F C R M A T I I H I , ' HMAX FCR W I N T E R , S P R I N G , S U M M E R , A U T U M N FROM 1 - 1 0 1 F T ' / ) D U M P 0 0 3 2 
DO 5 LK = 1 , 4 n u M P 0 0 3 3 
R E A D I 2 ' L K ) t C H M A X I L J ) , L J = l , 1 0 2 ) D U M P 0 0 3 4 
W R I T E ( 3 , 3 1 CHMAX D U M P 0 0 3 5 
W R I T E 1 3 , 6 ) D U M P 0 0 3 6 
FORMAT I I H I , ' TZ F O R W I N T E R , S P R I N G , S U M M E R , A U T U M N . I N H A L F S E C O N D I D U M P 0 0 3 7 
I N T E R V A L S . F I R S T N O . = C A L M ' / I D U M P 0 0 3 8 
DO 7 LK = 1 , 4 D U M P 0 0 3 9 
R E A D I 3 ' L K ) I C T Z ( L J I , L J = 1 , 4 4 ) n U M P 0 0 4 n 
W R I T E ( 3 , 8 ) C T Z D U M P 0 0 4 1 
FORMAT I 1 H 0 , ( 2 2 F 5 . 1 ) I D U M P 0 0 4 2 
W R I T E ( 3 , 9 ) D U M P 0 0 4 3 
FORMAT f l H l , ' S P E C T R A L W I D T H P A R A M E T E R F O R T H E YEAR I N I N T E R V A L S n D U M P 0 0 4 4 
I F 0 . 0 2 5 ' / ) D U M P 0 0 4 5 
R E A D ( 4 ' 1 I ( C S W P A I L J ) , L J = 1 , 4 2 I n U M P 0 0 4 6 
W R I T E 1 3 , 1 0 ) C S W P A D U M P 0 0 4 7 
FORMAT ( 1 H 0 , I 2 1 F 5 . 1 ) I n U M P n n 4 R 
W R I T E ( 3 , 1 4 ) D U M P 0 0 4 9 
P A G E 0 2 
1 4 FORMAT ( I H I , ' P E R S I S T E N C E V A L U E S -
I D I N G S ' / ) 
L H M A X = I H M A X / 2 
DO 1 5 L K = 1 , L H M A X 
N A M F L ( 1 7 ) = L I S T ( L K ) 
C A L L D F T ( 6 , N A M F L , I E R R ) 
I F ( l E R R ) 1 6 , 1 7 , 1 6 
1 6 W R I T E ( 3 , 1 H ) l E R R 
1 8 FORMAT ( I H l , ' I E R R = ' , I 2 , ' I N D U M P ' 
C A L L E X I T 
1 7 I K R E C = 1 
R E A D ( 6 ' I K R E C ) ( T P E ( L J ) , L J = l , 3 2 n ) 
1 5 W R H E ^ , 1 9 ) T P E 
1 9 FCRMAT ( 1 H 0 , ( 3 0 I 4 ) ) 
C A L L L I N K ( W A S T ) 
END 
V A R I A B L E A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F D 6 
J I R E C ( I C ) = F 9 1 4 
T I T L E ! I C ) = F 9 0 E - F B E B 
P ( I C ) = F B C 6 
K ( I C ) = F B C O 
C H S I R 1 = 0 1 5 3 - 0 0 2 4 
T S C A T t I ) = 0 3 E 8 - 0 3 C 4 
l E R R f l ) = 0 5 2 D 
S C A T ( I C ) = F F D 5 - F A 0 F 
L A B ( I C ) = F 9 1 3 
S ( I C ) = F B E A 
K R E C ( I C ) = F 8 C 5 
L ( I C ) = F B B F 
LHMAXIR ) = 0 2 8 5 - 0 1 5 6 
T P E ( I ) = 0 5 2 8 - n 3 E 9 
2 F T , 4 F T E T C , I N T H R E E HOURLY R E A D U M P O O S O 
n u M P 0 0 5 1 
n U M P 0 0 5 2 
n U M P 0 0 5 3 
D U M P 0 0 5 4 
O U M P O O S S 
0 U M P 0 0 5 6 
n U M P 0 0 5 7 
) D U M P O n S B 
n U M P 0 0 5 9 
n U M P 0 0 6 0 
n U M P O O A l 
n U M P 0 0 6 2 
n U M P 0 0 6 3 
nuMPno64 
n U M P 0 0 6 5 
H S ( I C ) = F A O O - F 9 A 8 H M A X ( I C ) = F 9 A 7 - F 9 4 2 
M A X H ( I C ) = F 9 1 2 
N A M T ( I C ) = F 8 E 9 - F B E 7 
L R E C ( I C ) = F B C 4 
P I ( I C ) = F 8 B E 
N ( I C ) = F 9 1 1 
M ( I C ) = F A E 6 
M R E C ( I C ) = F 8 C 3 
K N T ( I C ) = F A B n 
C T Z ( R ) = 0 3 0 9 - 0 2 8 8 C S W P A f R ) = 0 3 8 7 - 0 3 0 C 
I K R E C I I ) = 0 5 2 9 L K ( I ) = 0 5 2 A 
T 7 ( T C ) = F 9 4 T - F o i 6 
M M ( T C ) = F 9 i n 
Y E A R ( T C I = F 8 E 5 
N R E C ( I C ) = F P C ? 
I H M A X ( I C ) = F 8 * C 
L I S T ! I ) = n 3 G l - 0 3 A A 
L J ( T ) = n 5 2 % L i 
17(10 
) A f F S ( T C 
"(TO 
T^(IC)= 
.'AkFLII ) 
( I ) -
S T A T E M E N T A L L O C A T I O N S 
1 = 0 5 3 9 3 = 0 5 5 7 4 = n 5 5 C 6 = 0 5 7 A 8 = 0 5 A 7 9 = 0 5 A C 
2 = 0 6 2 7 5 = 0 6 5 6 7 = 0 6 8 5 1 6 = 0 6 D A 1 7 = 0 6 E 2 1 5 = 0 6 F n 
= 0 5 C F 1 4 
F E A T U R E S S U P P O R T E D 
N O N P R O C F S S 
ONE WORD I N T E G E R S 
E X T E N D E D P k F C I S I O N 
I O C S 
C A L L E D S U B P R O G R A M S 
O F T I S T O X MWRT MCOMP M I O A I M I O A F M I O I S U B S C MDRFD MDCOM NO IX 
I N T E G E R C O N S T A N T S 
3 = 0 5 3 0 1 = 0 5 3 1 4 = 0 5 3 2 1 0 2 = 0 5 3 3 2 = 0 5 3 4 4 4 = 0 5 3 5 4 2 = 0 5 3 6 6 = 0 5 3 7 
C O R E R E Q U I R E M E N T S FOR DUMP 
COMMON 1 8 6 2 I N S K E L COMMON 0 V A R I A B L E S 1 3 2 8 P R O G R A M 4 8 2 
END OF C O M P I L A T I O N 
DUMP 
D U P F U N C T I O N C O M P L E T E D 
/ / D U P 
* U E L E T DUMP 
PUMP 
n z 5 NAME N O T I N L / F 
f S T O R E C I L 1 DUMP DUMP 
* F I L E S ( 1 , H S , 1 ) , ( 2 , H M 6 X , 1 ) , ( 3 , T Z , 1 ) , ( 4 , S W P A , 1 ) , ( 5 , S C A T , 1 ) , X 6 , P E 0 2 , 1 ) 
* C C E N D 
C L H , R U I L D D U M P 
C n < F L O A D MAP 
T Y P E NAME A R G l A R G 2 
scnw 
*MT 
*Fin 
* V T V 
a^ lT 
*^:T 
P N T 
L I R F 
L^tF 
LiqF 
L I H F 
L I H F 
L I R F 
L I H F 
L I H F 
L I R F 
C A L L 
umF 
L I R F 
L I R F 
P N T 
C A L L 
L I R F 
CA^ 
CA^ 
CAU. 
L I R F 
L^ ^ 
L I R F 
CA^ . 
C A L L 
L I R F 
C^ ^ 
CDMM 
T A B L E 
T A B L E 
T A B L E 
T A R L E 
T A R L E 
T A R L E 
T A R L E 
D U M P 
DUMP 
E R P R T 
MWRT 
MCMIP 
M D R E D 
S U R S C 
H O F X 
MDCOM 
M I O A f 
I S T O X 
D F T 
M i n i 
M D I X 
M I O A I 
W A S T 
P R T 
inu 
i n F i x 
R T I B T 
S A V E 
A D < C K 
F L O A T 
I F I X 
R T 2 R T 
F L F T M 
N O R M 
2182 
2 1 8 E 
2 1 9 C 
2 1 A C 
2 1 C D 
2200 
2208 
2 8 1 0 
2202 
2 9 1 R 
2 R 6 5 
2 C 0 0 
3 o n o 
3 3 E A 
3 0 9 6 
3 1 3 F 
2 C 5 1 
3 4 1 6 
3 4 3 6 
2 C 2 3 
3 0 9 B 
2 C 4 C 
2206 
3 4 A 6 
3 4 F 0 
3 5 8 C 
3 5 R C 
3 5 2 8 
3 6 2 0 
3 6 8 5 
3 6 9 R 
3 6 C E 
3 6 E A 
3 8 0 5 3qOE 
5 8 R A 
O O O C 
O O O E 
0 0 1 0 
0 0 2 1 
0 0 3 3 
0008 
0 0 2 4 
2 1 C 0 
21D0 
2 1 D 3 
2 1 0 6 
2 1 U 9 
2 1 D C 
21UF 
2 1 E 2 
2 1 E 5 
2 1 E 8 
2 1 E R 
2 1 E E 
2 1 F 1 
2 1 F 4 
2 1 F 7 
2 1 F A 
2 1 F D 
I F A C 
0 7 4 4 
C L R , DUMP LD XO 
D U P F U N C T I O N C O M P L E T E D 
/ / J O B X 
/ / * M A I N L I N E / P A G E / 
/ / FOR S R W H 6 V E R S I O N 1 M U n i F T C A T I O N 1 
* i n C S ( n i $ K , T Y P E W R I T E R ) 
* n N E WORn I N T E G E R S 
* E X T E N D F n P R E C I S I O N 
C T H I S P R H G R A M R E A D S RAW S H I P S O R N E WAVE R E C O R n E R OATA FROM O I S K 
C ANO C A L C U L A T E S T H E TWO H I G H E S T W A V E S , T H E TWO L O W E S T W A V E S , T H E 
C NUMBER OF Z F R O C R O S S I N G S ANO T H E NUMBER O F MAXIMA 
I N T E G E R P O I N T 
E X T E R N A L S B W R 5 , S P W R E 
D I M E N S I O N I V A L ( 1 2 0 0 ) , N A M 3 ( 3 ) 
C — CCMMON C A R D S FOR C R U I S E 3 2 
C O M M O N / I N S K E L / I S W ( 1 6 ) , I D A Y , I H 0 U R , I M I N , I S E C , I M I N T , I C L U C , I S E C A , 
1 I L 0 G M , K L I S T , I N T C , N X T I M , L D A Y 1 , N X D A Y , L T I M 1 , L T I M 2 , M A T T 1 , M A T T 2 , M T I M , 
? M D A Y , N R D G , L A M U R , L A D D R , L O M D R , L O D D R , I S P n , I H D N G , L D E P H , N n E P H , N D A Y , 
3 I T I M D , N D I F F , I E C 0 , N F I X , I C 0 R , I R C D , K R T 1 , K R T 2 , K R T 3 , K C H N 1 , K C H N 2 , I R C G , 
4 N D P F , L D A Y 2 , I V M A X , I C R U , I N S E C , K S C A L , K T S T , K T S W , K A 0 R , I S B W , I Y R , I N D A T , 
5 I F L G R , I S T S C , K L U S T , K N V S T , K D I S A , K D I S B , M A G P , I G Y R 0 , K P R N T , K 0 U T , K S R W R 
C 0 M M 0 N / I N S K E L / N A V D , N A V T , L 0 R A N , I G R A A , I G R A B , K S P A ( 7 m ) , I S P B l , I S P B 2 , 
1 I S P B 3 , I S P B 4 , I S P B 5 , I L 0 C , I T P B F , I B F L , N A N I D , I D P T 1 , I D P T 2 , I D P T 3 , I C T 1 , 
2 I C T 2 , I C T 3 , I N T l , I N T 2 , I N T 3 , I G E 0 C , I S E K , I S U B G , J G E 0 C , J G E 0 D , I N D B F , T G H n n , 
3 I S P B 6 , I E C S T , N I U P T , N A N P T , N I D , N A N , I R U F 2 ( 1 5 3 ) , I B U F 1 ( 1 5 3 ) 
COMMON N 0 C R E , N 0 Z E R , A M A X 1 , A M A X 2 , A M I N 1 , A M I N 2 , J D A Y , I T I M E , N E X T , N W 0 R D , L 
1 A T 1 , L A T 2 , L 0 N G 1 , L 0 N G 2 , I E R R 
D E F I N E F I L F 2 ( 1 2 n O , 3 , U , N R E C ) 
D E F I N E F I L E 1 ( 1 , 1 0 , U , I R E C ) 
DATA N A M 3 ( 3 ) / ' ' / 
DATA P O I N T / 0 / 
C I V A L W I L L H O L D 2 0 M I N U T E S OF D A T A . I T S H O U L D B E 
C I N C R E A S E D FOR LONGER R E C O R D I N G S 
1 I R E C = 1 
N R E C = 1 
N 0 C R E = 0 
N 0 Z E R = 0 
A M A X 1 = 0 . 
A M A X 2 = 0 . 
A M I N 1 = 0 . 
A M I N 2 = 0 . 
S U M = 0 . 
C N O C R E = N U M B E R OF M A X I M A 
C N O Z E R = NUMBER OF M I N I M A 
C P O I N T = 1 FOR MAX P O I N T , 0 FOR M I N P O I N T 
C A M A X 1 , A M A X 2 = TWO H I G H E S T WAVE H E I G H T S 
C A M I N 1 , A M I N 2 = TWO L O W E S T WAVE H E I G H T S 
C R E A D H E A D E R R E C O R D 
R E A D ( I ' I R E C I N T O T , N E X T , N A M 1 , N A M 2 , N W 0 R D , I C R , J D A Y , I T T M E , I N T , I C A L 
I R E C = I R E C + 1 
C S T O R E S H I P ' S P O S I T I O N AT T H E S T A R T O F R E C O R D I N G 
L A T 1 = L A M 0 * 
L A T 2 = L A n D R 
LnNGl^LOMOA 
L 0 N G 2 = L 0 0 D R 
C S E T U P F I L E N A M E I N N A M 3 . A L T E R D E F I N E F I L E S T A T E M E N T , ANO 
C C A L L V I A O I F T H E ' C A L L ' I S I N C O R R E C T . 
N n R E C = N W n R D / l O O 
N A M 3 I 1 I = N A M 1 
N A M 3 I 2 I = N A M 2 
C A L L D F T C H t l , N A M 3 , l , N T 0 T , N 0 R E C , I E R R I 
I F t l E R i l 2 , 3 , 2 
. 2 C A L L C H A I N I S B W R E I 
C R E A D J I V A L U E S OF I V A L 
3 J I = ( N E X T - 3 ) * N C W E C 
n n 5 j = i , J I , 1 0 
J N = J + 9 
5 R E A D l l ' I R E C I ( I V A L l J M t , J M = J , J N I 
C C A L C U L A T E MEAN I V A L , A N D S U B T R A C T MEAN F R O M E A C H I V A L V A L U E 
D n 5 0 L = 1 , J I 
5 0 S U M = S U M + I V A L I L I 
I S U M = S U M / J I 
o n 5 1 L = 1 , J I 
5 1 I V A L I L ) = I V A L ( L I - I S U M 
C C A L C U L A T E F I R S T D E R I V A T I V E S O F I V A L S T A R T I N G A T I V A L I 3 I 
K I = J I - 2 
D O 6 J = 3 , K I 
D E R 1 = ( 2 . = M V A L I J + l ) / 3 . - 2 . * I V A L ( J - l ) / 3 . - I V A L l J + 2 ) / 1 2 . + l V A L ( J - 2 ) / 1 2 . l 
1 / I N T 
W R I T E I 2 ' N R E C I D E R I 
6 C r W T I N U E 
C M A I N L O O P O F P R O G R A M C A L C U L A T E S N U M B E R O F Z E R O C R O S S I N G S , N U M B E R 
C OF C R E S T S AND TWO M A X I M A AND M I N I M A 
C T E S T F O R C H A N G E I N S I G N O F E A C H P A I R O F I V A L V A L U E S T O 
C D E T E R M I N E N U M B E * O F Z E R O C R O S S I N G S 
J = J I - 2 
DO 8 7 % ^ , J 
I F I I S I G N I 1 , I I V A L ( K I I I + I S I G N ( 1 , ( I V A L I K + 1 I I I I 8 7 , 7 , 8 7 
7 N 0 Z E R = N 0 Z E R + 1 
H 7 c w n w u E 
C T E S T F O R C H A N G E I N S I G N O F E A C H P A I R O F D E R I V A L U E S TO 
C D E T E R M I N E A MAXIMUM OR M I N I M U M V A L U E 
N R E C = 1 
K F A H ( 2 ' N 4 E C ) U E S l 
< F A D ( ? ' M 4 F C ) U K 2 
* F A n ( 2 ' N 4 F C ) U E * T 
lK=Kl-2 
nninoK = 3^ K 
4 F A n ( 2 ' N K F C ) U F 4 4 
I F ( 0 E < 2 ) 9 , 1 1 , 1 2 
y I F ( n E 4 3 ) 1 0 , 1 0 , 1 4 
1 2 I F ( n E < 3 ) 1 5 , 1 0 , 1 0 
) I I F ( n F 4 i ) 1 6 , 1 0 , 1 7 
l A I F f O E ^ I ) 1 0 , 1 0 , 1 5 
1 7 I F ( O E ^ l ) 1 4 , 1 0 , ] 0 
^ w n u T I N F F F H MAXIMUM P H I NT - I N C A F A S E N U C R E RY 1 , S E T P H I N T = 1 , 
C C A L C U L A T F V A L U E F f MAX P H I NT A N D S T O R E I F UNE OF T H E TWO 
L — U T C i H ^ S T V A L U E S 
C 4 r H ^ I N E F C K M I N I M U M P O I N T - S E T P n i N T = n , C A L C U L A T E 
C V A L U E OF M I N P O I N T AND S T O R E I F ONE O F T H E TWO 
C L O W E S T V A L U E S 
It NnC*E=NOCdE+l 
P 0 I N T = 1 
GO T O 2 5 
1 4 P n i N T = 0 
2 5 A = n F < l - D F d 2 - U E K 3 + 0 E R 4 
R = 5 . * n E R 3 - 0 E R l - 3 . * n E R 2 - n E R 4 
C = 4 . * n E R 2 
A N S = ( - H + S U < T ( R * R - 4 . * A * C ) ) / ( 2 . * A ) 
I F f A N S ) 2 0 , 1 9 , 1 9 
1 4 I F ( A N S - 1 ) l H , 1 8 , 2 n 
2 0 A N S = ( - R - S U 4 T ( H * A - 4 . * A * C ) ) / ( 2 . * A ) 
I H Y M A X = ( A N S * A N S # ( I V A L ( K ) - I V A L ( K + l ) - I V A L ( K + 2 ) + I V A L ( K + 3 ) ) + A N S * ( 5 . * I V A L 
l ( K + 2 ) - I V A L ( K ) - 3 . * l V A L ( K + l ) - I V A L ( K + 3 ) ) + 4 . # I V A L ( < + i ) ) / 4 
I F ( P O I N T ) 2 1 , 2 9 , 2 1 
2 j i F ( Y M A X ) i o , i n , 2 n n 
2 u n I F ( A M A X l - Y M A X ) 2 2 , 2 3 , 2 4 
2 2 A M A X 2 = A M A X 1 
A M A X 1 = Y M A X 
n n T O i n 
2 3 A M A X 2 = Y M A X 
KO T O 1 0 
2 4 I F f A M A X 2 - Y M A X ) 2 3 , 1 0 , 1 0 
2 9 I F ( Y M A X ) 2 0 1 , 1 0 , 1 0 
2 0 1 Y M A X = A R S ( Y M A X ) 
I F ( A M I N I - Y M A X ) 2 A , 2 7 , 2 A 
2 6 A M I N 2 = A M I N 1 
A M I N 1 = Y M A X 
GO T O 1 0 
2 7 A M I N 2 = Y M A X 
GO T O 1 0 
2M I F ( A M T N ; _ Y M A X ) 7 7 , 1 0 , 1 0 
10 nFKl=nF42 
nFR2=nER3 
D E R 3 = 0 E R 4 
1 0 0 C O N T f N U F 
C CHNVERT Twn MAX ANO TWH MIN VALUES TH FEET USING 
C C A L I A R A T I A N F A C T r W 
CAL=ICAL/100000. 
AMAX1=AMAX1*CAL 
AMAX2=AMAX2»CAL 
AMIN1=AMIN1*CAL 
AMIN2=AMIN2»CAL 
CALL CHAIN(SBWK5) 
*DELETE M SRWR6 DUMM 
*STn*ECIL M 0 SRWRh SBWR6 SRWA6 
* L O C A L ( D F T C H , F L E T M ) , ( M n R E n , M n W R T , M D C n M , M D I X , M D F , M O T ) 
*FILES(1,WAVE,1),(2,VALS,1) 
*CCEND 
// JOB X 
/ / * M A I N L I N E / P A G E / 
/ V FOR S R W 4 5 V E R S I O N 1 M U n T F I C A T I M N 1 
f i r e s ( D I S K , T Y P E W K I T E d ) 
* C N E w n m n I N T E G E R S 
* E X T E N n F n P R E C I S I C N 
C S H I P V E R S I O N OF N i n R 9 . T H A N A L Y S E UNE R E C U R O W H I C H H A S 
C WEEN S T O R E D ON D I S K , AND P R I N T T H E R E S U L T S ON 1 0 5 3 P R I N T E R 
E X T E R N A L WAV* 
C — C r M M F N C A 4 D S FOR C R U I S E 3 2 
C O M M O N / I N S K E L / I S W ( 1 6 ) , I D A Y , I H n U R , I M I N , I S E C , I M l N T , I C L 0 C , I S E C A , 
l I L 0 G M , K L I S T , I N T C , N X T I M , L n A Y l , N X D A Y , L T I M l , L T I M 2 , M A T T I , M l A T T 2 , M T l F , 
2 M n A Y , N R D G , L A M D R , L A D D R , L 0 M n R , L U n D R , I S P D , I H 0 N G , L D E P H , N D E P H , N n A Y , 
3 I T I M n , N n i F f , I E C 0 , N P I X , I C 0 R , I R C D , K R T l , K R T 2 , K R T 3 , K C H N l , K C H N ? , I R C G , 
4 N D P F , L D A Y 2 , I V M A X , I C R U , I N S E C , K S C A L , K T S T , K T S W , K A D R , I S R W , I Y R , I N n A T , 
5 I F L G R , I S T S C , K L U S T , K N V S T , K n i S A , K n T 5 B , M A G P , I G Y R n , < P R N T , K n U T , K S R d R 
C n M M 0 N / I N S K E L / N A V n , N A V T , L 0 R A N , I G R A A , I G R A B , K S P A ( 7 S ) , I S P R l , I S P R 2 , 
1 I S P B 3 , I S P H 4 , I S P 8 5 , I L 0 C , I T P R F , I R F L , N A N I D , I D P T 1 , I D P T 2 , I D P T 3 , I C T 1 , 
2 I C T 2 , I C T 3 , l N T l , I N T 2 , I N T 3 , I G E O C , I S F K , I S U B G , J G E O C , J G E O n , T N D R F , I G F n O , 
3 I S P B 6 , I E C S T , N I U P T , N A N P T , N I D , N A N , I R U F 2 ( 1 5 3 ) , I B U F 1 ( 1 5 3 ) 
COMMON N n C R E , N 0 Z E R , A M A X l , A M A X 2 , A M I N l , A M I N 2 , j n A Y , I T I M E , N E X T , N W U H n , L 
1 A T 1 , L A T 2 , L 0 N G 1 , L 0 N G 2 , I F R R 
W R I T E ( 1 , 6 ) 
6 F r W M A T ( ' S W R 4 5 E N T E R E D ' ) 
H I G H 3 = A M A X l + A M l N l + 0 . 0 5 
H l G H 4 = A M A X 2 + A M I N 2 + n . 0 5 
D U R = ( ( N F X T - 3 ) * ( N W 0 R D / 1 0 0 . ) ) / 6 0 . 
W A P E R = I 2 0 . n * n U R / N 0 Z E R + 0 . n n 5 
C C A L C U L A T E THE TWO H I G H E S T WAVLS AND T H E WAVE P E R T U D 
SWP=SU4T(1.0-((6n.O*nUR/NOCRE)**2/WAPER**2)l+0.nnOS 
C S W P = S P E C T 4 A L W I D T H P A R A M E T E R 
G = 2 . 0 * 3 . 1 4 1 5 9 / W A P E R 
X = l . n / ( 7 7 . 4 4 * G * G ) 
X = S 0 d T ( X + 1 . 0 ) 
X = ( 0 . H 3 * X * X * X ) 
E = X * E X P ( 2 . 5 * 1 0 . n * G * G / 3 2 . 1 7 4 ) 
H l G H 5 = E * H l G H 3 + 0 . n 5 
HlGH4=^ *HlGH4+0.n5 
C M I G H 5 AND H I G H 6 A R E H I G H 3 AND H I G H 4 C O R R E C T E D FOR I N S T R U M E N T A L 
C R E S P O N S E . D E P T H OF T H E P R E S S U R E U N I T S I S T A K E N A S i n . O F E F T 
r 2 = A L n G ( N 0 Z E R / 2 . n ) 
F 1 = S 0 R T ( 2 . 0 * ; 2 ) 
H I G H 7 = 2 . 0 * H I G H 5 / ( F l * ( 1 . 0 + n . 2 8 9 / F 2 - 0 . 2 4 7 / F 2 * * 2 ) ) + n . 0 5 
H l G H m = 2 . n » H l G H 6 / ( F l * ( 1 . 0 - 0 . 2 1 1 / F 2 - n . l 0 3 / F 2 * * 2 ) ) + n . n s 
C H I G H ? AMO H I G H H A R E T H E MEAN H E I G H T O F T H E 
C H I G H E S T O N E - T H I R D OF T H E WAVES 
H l G H 9 = ( H I G H 7 + H l G H m ) / 2 . 0 + 0 . n 5 
C H I G H 9 = H ( S I G N I F I C A N T ) 
Y = S 0 < T ( A L n G ( 9 0 . n * N n Z E R / 2 n . 0 ) ) 
H 1 0 = H I G H 9 * ( 0 . 7 0 7 1 * ( 0 . 0 n 6 3 A l * Y * * 4 - n . 0 7 3 9 6 8 # Y * * 3 + 0 . 3 3 0 5 7 3 * Y * * 2 + 0 . 3 1 6 
1 5 4 A * Y + n . 5 6 6 4 0 5 ) ) + 0 . 0 5 
C H l O = H HIAX(3HKS) 
KnAY=0 
M I ^ T H = 0 
C C A L C U L A T E D A T E U S I N G J U L A N 
C A L L J U L A N ( I Y * , j n A Y , M U N T H , K n A Y ) 
C C r W V C A T P n S I T I O N ANN T I M E P K I U R T O P R I N T I N G 
L A T 3 = L A M n K 
L A T 4 = L A n D 4 
LnNG3 = LnMnA 
L n N G 4 = L n n D 4 
C A L L P n S N ( L A T 2 , L A T l , L n N G 2 , L 0 N G l , L A T 5 , L U N G S ) 
C A L L P n S N ( L A T 4 , L A T 3 , L n N G 4 , L n N G 3 , L A T 6 , L n N G 6 ) 
A L A T 1 = L A T 1 / 1 0 0 . 
A L N G l = L n N G l / 1 0 0 . 
A L A T 3 = L A T 3 / 1 0 0 . 
A L N G 3 = L n N G 3 / 1 0 0 . 
I T l M E = I T l M E + 5 
I T = I T I M F / 1 0 + 4 0 * ( I T I M E / 6 0 0 ) 
W W I T E I R , 1 ) K U A Y , M n N T H , I Y R , ] T , L A T 2 , A L A T l , L A T S , L O N G ? , A L N G l , L U N G S , 
l L A T 4 , A L A T 3 , L A T 6 , L n N G 4 , A L N G 3 , L U N G 6 
1 FnWMAT ( I H , 1 0 ( ' * ' ) , / , ' * S . R . W . R . O U T P U T * ' , / , l X , 1 0 ( ' * ' ) , / / , ' 
1 H A T E ' , I 3 , ' . ' , I ? , ' . ' , I 4 , 4 X , ' T I M E ' , 1 4 , ' M R S . ' , / / , ' P O S I T I U N AT S 
2 T A 4 T OF R E C C K O I N G ' , 1 4 , ' . ' , F 5 . 2 , A 1 , 4 X , I 4 , ' . ' , F 5 . 2 , A 1 , / , ' P O S T T I O N 
S A T ENU OF R E C n R O T N G ' , 1 4 , ' . ' , F 5 . 2 , A 1 , 4 X , I 4 , ' . ' , F 5 . 2 , A 1 ) 
W R I T E ( 8 , 3 ) A M A X l , A M A X 2 , A M l N l , A M I N 2 , N 0 Z E R , N n C R E 
3 F O R M A T ( I H I N P U T P A R A M E T E R S - H I G H E S T WAVE = ' , F 5 . 1 , ' F T 
1 2 N n H I G H E S T WAVE = ' , F 5 . 1 , ' F T L O W E S T WAVE = ' , F 5 . 1 , ' F T ' , 
2 / , 2 1 X , ' 2 N n L O W E S T WAVE = ' , F 5 . 1 , ' F T Z E R O C R O S S I N G = ' , T 5 , ' 
3 N U M B E 4 OF C t E S T S = ' , I 5 , / / ) 
W R I T E ( H , 2 ) W A P E < , H I G H 3 , H I G H 4 , s u p , H I G H S , H I G H 6 , H I G H 7 , H l G H A , H I G H q , 
I H I O 
2 F 0 4 M A T ( R 7 H O U T P U T - T Z H I H 2 E H I ' H 2 ' 
1 H S l H S 2 HS H M A X ( 3 H R S ) , / 1 1 X , F S . 2 , 2 ( 2 X , F 5 . 1 ) , 4 X , F 5 . 3 , 4 ( 
2 2 X , F S . 1 ) , 1 X , F S . 1 , 4 X , F 5 . 1 , / / , 1 0 ( ' * ' ) , / , ' * END OF O U T P U T * ' , / , i n 3r 
IF ( K S P A ( 2 ) ) 4 , b , 4 
4 C A L L C H A I N ( W A V * ) 
5 K S R W 4 = n 
C A L L VI A O 
E N D 
* D E L E T E M S R W R 5 O U M M 
* S T n K E C I L M 0 S S W R 5 S R W R 5 S R W K S 
* C C E N n 
/ / END 
/ / J O R X 
/ / FOR S R W i F V E K S i n N 1 M u n i F I C A T I U N 0 
* i n C S ( T Y P E W K l T E 4 ) 
* O N E WORH I N T E G E R S 
* E X T E N D E n P R E C I S I O N 
C — CHMMnW C A R D S F C R C R U I S E 1 2 
C n M M O N / I N S K E L / I S W ( 1 6 ) , I 0 A Y , I H 0 U R , I M I N , I S E C , T M I N T , I C L 0 C , I S E C A , 
l I L n G M , K L I S T , I N T C , N X T I M , L D A Y l , N X n A Y , L T I M l , L T I M 2 , M A T T l , M A T T 2 , M T I M , 
2MDAY,NRDG,LAMDR,LAnOR ,LnMnR,LOOnR,ISPn,IHDNG ,LnEPH ,NOEPH,NnAY, 
1 I T I M n , N D I F F , I E C n , N F I X , I C n R , I R C 0 , K R T l , K R T 2 , K R T 3 , K C H N l , K C H N 2 , I P C G , 
4 N 0 P F , L D A Y 2 , I V M A X , I C R U , I N S E C , K S C A L , K T S T , K T S W , K A n R , I S R W , I Y R , I N n A T , 
5 I F L G < , I S T S C , K L U S T , K N V S T , K n i S A , K n i S B , M A G P , I G Y R n , K P R N T , K n U T , K S R W R 
C n M M n N / I N S K E L / N A V n , N A V T , L n R A N , I G R A A , I G R A B , K S P A ( 7 8 ) , I S P R l , I S P R 2 , 
l I S P B 3 , I S P B 4 , I S P R 5 , I L 0 C , I T P R F , I R F L , N A N i n , I W P T l , T n P T 2 , i n P T 3 , I C T l , 
2 I C T 2 , I C T 3 , I N T l , I N T 2 , I N T 3 , I G E n C , I S E K , I S U B G , J G E n C , J G E n n , I N W R F , T G E n n , 
3 I 5 P B 4 , I E C S T , N l U P T , N A N P T , N i n , N A N , I R U F 2 ( 1 5 3 ) , I R U F l ( 1 5 3 ) 
CHMMnW N n C R E , N 0 Z E R , A M A X l , A M A X 2 , A M T N l , A M I N 2 , j n A Y , I T I M E , N E X T , N W 0 R D , L 
l A T l , L A T 2 , L n N G l , L n N G 2 , I E R R 
C 
C T H I S PROGRAM P R I N T S ANY ERROR T H A T HAS n C C U R R E O I N T H E 
C D F T C H C A L L I N S B W R 6 
L-
W R I T E ( 8 , 1 ) l E R R 
I F O R M A T ( ' I E R R = ' , I 3 , ' I N P R O G R A M S R W R A ' ) 
C A L L V I A O 
END 
* D E L E T E S B W R E 
* S T 0 R E C I L M 0 SRWRE S R W R E S R W R F 
*CCFNn 
/ / END 
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